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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1o ¢gu3mKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTAaBJIEHA HA OCHOBE MOJIOXKECHUN H
TpeOOBaHUI K pe3ylnbTaTaM OCBOSHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON NIpPOrpaMMBI,
npencrasieHHbix B PI'OC 00O, a taxxke ¢ yuétom (enepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusnkay.
[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl COCTABICHA Ha OCHOBE IOJIOKEHUH 1
TpeOOBaHMI K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeIbHON NpPOTPaMMBI,
npencrasieHHbix B PI'OC 00O, a takxke ¢ yuyeToM QenepanbHOil paboueld mporpaMMbl BOCIUTAHUS H
KOHLEIIIMH MpenoiaBanus yueOHoro npeamera «Pusnkay.
Copneprxanue mporpamMmsl 1o (U3UKE HANpaBIeHO HAa (OPMHPOBAHME €CTECTBEHHOHAYYHOW I'PaMOTHOCTH
oOyuarouuxcs U OpraHu3alnio U3y4eHHsl PU3UKU Ha JEesTeIbHOCTHONH OCHOBE. B mporpamme mno ¢usuke
YUHTBHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IpenMera B peanuzauuu  TpedoBanuit PI'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeIMETHBIM pe3yJbTaTaM 0OyueHUs, a TAK)KE MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.
[Iporpamma mo (u3mke ycTaHaBIMBAET pacHpelnesieHne y4eOHOro marepuaina 1o rojaMm oOydeHus (Imo
KJlaccaMm), peiaraeT NpUMEpHYIO MOCIEI0BaTeIbHOCTh U3YUE€HUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTH
MIPEIMETHOTO COJAEPKAHUS U y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[IporpamMma mo ¢usuke pazpaboTaHa ¢ LENbIO OKAa3aHMUSI METOAMYECKON MOMOIIM YYUTENIO0 B CO3JaHHUU
pabodeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.
®u3nka SBISETCS CHUCTEMOOOPA3yIOIIUM Uil €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJBbKY
(bu3UYecCKue 3aKOHBI JIEKAT B OCHOBE TIPOIIECCOB W SBJIICHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
acTpoHOMHEW © (U3MYECKOW Teorpadueil, BHOCHUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTHHY MHpa,
MpeloCTaBisieT HauboJiee SCHbIE OOpa3lbl MPUMEHEHHs] HAy4HOrO0 METOoJa MO3HaHMs, TO €CTh crmocoba
MOJIy4eHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Onna w3 rMaBHBIX 3amad (U3MYECKOoro 0Opa3oBaHUS B CTPYKType 0OImero oOpa3oBaHUS COCTOWT B
(hopMHUpPOBAHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpEca K HayKe y 00y4daromuxcsl.
W3yuenue ¢uszuku Ha 0a30BOM YpOBHE MpeArojaraeT OBJaJeHUE CIEAYIOIIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

L4 Hay4YHO 0OBACHATH SIBJICHUA,
L4 OLCHMBATh U IOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBaHUA,
L4 HHTCPHIPECTUPOBATH AAHHBIC 1 WCII0JIb30BaTh HAYYHBIC JOKA3aTCIbCTBA JJI MMOJIYYCHUS BBIBOJOBY.

Henn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOI'O 0O0mIero oOpa3oBaHHs ONpPEACICHb B KOHIECHIIUU
npernojaBaHusi ydeOHoro mnpeamera «®Puszuka» B 00pa3oBaTeNnbHBIX oOpraHuzaunusax Poccuiickoit
Odenepanuu, pealn3yronX OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Henu uzyyenus Gpusmku:

° npuoOpeTeHne UHTEepeca U CTpeMIIeHUs 00y4aroluXxcs K HAydHOMY M3YYEHUIO MPHUPOMIBI, pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

° pa3BUTHE MPEACTABICHUN O HAaydyHOM METOJE MO3HAaHUA U (POPMHPOBAHHE HCCIEAOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOIUM SIBIICHUSM;

° (dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yabTaTa W3y4eHHs] OCHOB CTPOCHHS MaTepuud U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

° (dbopMupoBaHKEe MPEACTABICHUN O poJid PU3UKHU IS Pa3BUTHS APYTHUX €CTECTBEHHBIX HAyK, TEXHUKH
U T€XHOJIOTHH;

° pa3BUTHE TMPEACTAaBICHUI O BO3MOXHBIX cdepax Oyaymieil mpodeccHnoHalbHON AeaTeIbHOCTH,
CBSI3aHHOU C (PM3UKOH, MOATOTOBKA K AaTbHEHIIIeMy 00YYSHHUIO B 3TOM HalpaBICHUH.

JlocTmkeHne OSTUX Leded mnporpaMmbl TO (U3MKE HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHS
obecrieunBaeTCs PEeIIeHUEM CIIeIYIONIUX 3a/1a4:



° npuoOpeTeHne 3HAaHUKW O JUCKPETHOM CTPOSHHHM BEIIEeCTBA, O MEXAHHYECKUX, TEIIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX

° MpUOOpEeTEeHNE YMEHUU OIMUCHIBATH M OOBIACHATH (PU3UYCCKHE SBJICHHUS C HCIOJIb30BAaHUEM
MMOJIyYCHHBIX 3HAHU;

o OCBOCHHE METOJOB PEHICHHsS] TPOCTEHINNX PACUETHBIX 3aJa4 C HCIOJIB30BAHHEM (U3NICCKUX
MO[[GJIGﬁ, TBOPYCCKUX U MMPAKTUKOOPHUCHTHPOBAHHBIX 3a1a4,

. pa3BUTHE YMEHUN HAOIIOAAaTh MPUPOHBIC SIBJIEHUS U BBINOJIHATH ONBITHI, Ja0OpaTOpHbIE pabOThl U
OKCIICPUMCHTAJIBHBIC UCCICAOBAHUS C UCITIOJIBb30BAHUEM U3MCPUTCIIbHBIX HpI/I60p0B;

o OCBOCHHE MPHEMOB paboThl ¢ mHpopManuen (GpU3MIEeCKOro coaepkaHus, BKIOYas WHOOPMAIIHUIO O
COBPCMCHHBIX JOCTHUKCHUAX (1)I/I3I/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHHUC HHq)OpMaHHH;

. 3HAKOMCTBO €O cdepaMu NPOoPECCHOHAIBHON JCSITeTLHOCTH, CBSI3aHHBIMU C  (QHU3UKOH, W
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU HAa JOCTUKCHUAX (1)H3H'—I€CKOI>1 HayKH.

OO6miee 9nCiIO YacoB, PEKOMEHJIOBAHHBIX IS M3y4yeHus (U3UKA Ha 0a30BOM ypoBHE, — 238 4dacoB: B 7
Kiacce — 68 yacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kimacce — 102 gaca (3
Jaca B HEJICITIO).

[Ipennaraempiii B mporpamMMe 1o (uU3MKe MepeueHb JabopaTopHBIX pabOT U ONIBITOB SIBISETCS
peKOMEHAAaTENbHBIM, YUUTENb JeNaeT BIOOP MPHU MPOBEACHUU J1a00PaTOPHBIX pabOT U OMBITOB C YyUETOM
WHIUBUAYAIbHBIX 0COOEHHOCTEN 00yJarouuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHUM, IPeIaraeMbIX B
pamMKax OCHOBHOTO rOCY/IapCTBEHHOIO dK3aMeHa Mo (PHU3UKe.

COILEP KXAHUE OBYYEHUA

7 KJIIACC

@u3nka 1 eé poJib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka O mpupoje. SBieHus mnpuponbl. Pu3NYECKUE SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,
ANIEKTPUYECKHE, MATHUTHbBIE, CBETOBbIE, 3BYKOBBIE.

Odusnyeckue BeMMUUHBL. M3Mepenue ¢usndeckux BenuuuH. Dusmyeckue mnpuOopsl. [lorpemuocts
n3MepeHuit MexayHapoHasi cucreMa eAuHHIL

Kak ¢wusuka u apyrue ectecTBEHHbIE HayKH M3Y4alOT Mpupony. EcTecTBEeHHOHAaydHBIM METO]l MO3HAHMS:
HaOJI0/IeHNe, TOCTAHOBKA HAYYHOI'O BOIMPOCA, BHIABM)KEHHUE TUIIOTE3, IKCIEPUMEHT I10 NMPOBEPKE TUIOTE3,
o0BsicHeHHe Ha0monaeMoro siBiaeHus. Onucanue GU3NYecKUX SBJICHUH C MOMOIIBI0 MOJeNei

Jemoncmpayuu.
1.  MexaHuueckue, TEIUIOBbIE, IEKTPUUECKIE, MATHUTHbBIE, CBETOBBIC SIBJICHUSI.
2.  Owuznueckue NpubOpPHI U IpoIeaypa IPSIMBIX U3MEPEHUHN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimel.

Omnpenenenre MeHbl JSICHHS KTl HK3MEPUTEILHOTO Iprbopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TeE.

N3mepenune Temneparypsl pu MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue wuccnenoBaHusl MO MNPOBEPKE THIOTE3bl: JANbHOCTh MOJNETA INAPUKA, MYHIEHHOTO
TOPU30HTAIILHO, TeM 00JIbllIe, 4YeM 0OJIbIlIe BHICOTA MYCKa.

IlepBoHa4YaJIbHBIE CBEICHHUS 0 CTPOEHHMHU BellecTBA.

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. OMNbIThI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE
BEILIECTRA.

JIBrkeHue wyactull BemiectBa. CBA3b CKOPOCTH JIBMXKEHHMSI 4YacTHI[ C TeMiepaTypoil. bpoyHoBckoe
nBukeHue, nuddysus. BzanMoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHUE.

ok wnPE



ArperatHble COCTOSHHS BEIISCTBA: CTPOCHUE Ta30B, XHIKOCTEH W TBEPABIX (KPUCTALIMYECKUX) TEIl.
B3aumocBsi3p Mex/1y CBOMCTBAMH BELIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX M UX aTOMHOMOJICKYIISIPHBIM
crpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

emoncmpayuu.

1.  HaGmiogeHue OpOYHOBCKOTO JIBUKCHUSI.

2.  HaOmonenue nuddysun.

3.  HaOmronenue siBicHHA, OOBSCHSIIONUXCS MPUTSDKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnuie pabomul u onvimol.

1. OrnenHka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEeM (oTorpaduii).

2. OnbITHI 110 HAOJIOIEHUIO TETNIOBOTO PACHIMPEHUSI Ta30B.

3. OnbITHI 1O OOHAPYKCHUIO IEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

J{BUKeHNe U B3aUMO/IeliCTBHeE TeJl.

Mexannueckoe nBHkeHHe. PaBHOMepHOe 1 HepaBHOMepHOe iBHKeHue. CkopocTh. CpenHsis CKOpOCTh MpHU
HEpPaBHOMEPHOM JBMKEHUU. PacyueT myTu v BpeMeHH IBUKEHUSI.

SIBnenue nHepnMu. 3aKoH MHepUUH. B3aumoeiicTBue Ten Kak NMpUYMHA U3MEHEHUS CKOPOCTH JIBHXKEHUS
ten. Macca kak Mepa nHepTHOCTH Tena. [InoTtHocTh BemtecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ
B eQUHUIIE 00ObEMA BEIIECTBA.

Cuia kak XapakTepucTHKa B3auMoaencTBhs Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO JUHAMOMETpa. SIBlieHue TATOTeHUs U cuia TsbkecTu. Cuta TshKecTH Ha JpYrux IutaHerax. Bec
tena. HeBecomocts. CiiokeHUE CHII, HAPABJICHHBIX 10 OJHOM npsMoi. PaBHoxelcTByromas cwi. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TpeHue Nokos. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HaOmronesrne MexaHnyecKoro IBWKEHUS Telia.

2. N3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKECHHUS.

3. HaGnronenue siBiieHUsI HHEPIIAH.

4, HaGnronenne nsMeHeHus: CKOPOCTH MPU B3aMMOICHCTBHH TEJI.

5. CpaBHeHME Mace MO0 B3aUMOJICUCTBUIO TE.

6. CroxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSIMOA.

Jlabopamopnuwie pabomel u onvimel.

1. Omnpenenenrue CKOPOCTH PaBHOMEPHOTO JBYOKCHHS (IIapyKa B JKMJIKOCTH, MOJIETH AJIEKTPHUIECKOTO
aBTOMOOWJIS M TaK Jajee).

2. Ornpenenenre CpeHe CKOPOCTH CKOJILKEHUSI OpyCKa UK ITapHKa 10 HAKIIOHHOH TIOCKOCTH.

3. Omnpenenenre MIOTHOCTH TBEPOTO TeEa.

4, OnBIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHHs (IedopMaluu) MpyKUHbBl OT MPUIOKEHHOM
CHUIBL.

5. OnbIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTh CHJIBI TPEHHsI CKOJBKEHHS OT Beca Tela U XapakTepa

COTIPHKACAIOIIUXCS TTOBEPXHOCTEH.

JlaBJyieHre TBEPABIX TeJ, )KMIKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHbBIIICHUS U YBEIUYEHUS JaBieHus. JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS ras3a
oT oObema, Temieparypbl. llepemaua naBiaeHHs TBEpAbIMH TellaMH, >KUIKOCTAMH M Ta3aMH. 3aKOH
[Tackans. [TneBMaTHdeckre MalIMHbI. 3aBUCUMOCTh JaBJICHUS KUJIKOCTH OT TIyOuHBI. [ MapocTaTudeckuii
napanokc. Coobmaronuecs: cocynsl. ['uapaBindeckue MexaHu3MBbl.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [IpUUnuHbBI CyIeCTBOBAHUS BO3IYITHOW 00OIOYKH 3EMITH.
Onwir Toppuuermu. U3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTh aTMOC(EpPHOTO HaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [Iprbopsl amst u3MepeHus aTMOCEepHOTO TaBICHHUS.

JleiicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BheITamkuBaromas (apXxuMmenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTD JaBJIECHUS ra3a OT TEMIEPATYPHI.



Ilepenauda naBineHus )KUIKOCTBIO U Fa30M.

CooOmmaromuecst COCY/Ibl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBHst aTMOC(HEPHOTO JaBICHHUS.

3aBHCHMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh TeNa U INIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue muaBaHus TeN: IUIABAHME WIM TOIPYKEHUE Tl B 3aBUCHMOCTH OT COOTHOILICHUS
IJIOTHOCTEHN TeJa U JKUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

N O WD

1.  HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa NOrpyKEHHOM B )KUJKOCTh YaCTH TeJa.

2. Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIECH CHUJIbI, JEHCTBYIOIIEH HAa TEJIO B KUAKOCTH, OT MAaCChl
Tena.

4. OnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JACHCTBYIOIEH Ha TEJIO B

KHUJKOCTH, OT 00bE€Ma MOTPYKEHHOM B )KHIAKOCTh YACTH TeJIa U OT TUIOTHOCTH JKHIKOCTH.

5. KoucTtpynpoBanue apeomeTpa Wi KOHCTPYUPOBAHHE JIOJIKU U OTIpeieTICHHE €€ IPy3010JbEMHOCTH.
Pabota 1 MmomHOCTB. DHeprus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBuio paBHOBecus peryara. [Ipumenenue
MpaBWJIa paBHOBECHsI pblyara K OJIOKy. «3o0y0Toe mpaBuwiio» MexaHuku. Koadduument noneznoro
neiictBus (nanee — KITI) mpocteix Mmexann3MoB. [IpocThie MexaHU3MBI B OBITY M TEXHUKE.

Mexanudeckass sHeprusi. KuHetwdeckas W TOTeHIManbHas »HHeprus. [IpeBpamieHue OJHOTO BHUA
MEXaHUYECKOW PHEPTUHU B APYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.  Ilpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1.  Onpenenenue pabOThl CWIBI TPEHUS P PABHOMEPHOM [BMIKEHUHM Tella IO TOPU30HTaIbHOU
MTOBEPXHOCTH.

2.  HccnenoBanue ycnoBU paBHOBECHS pblyara.

3. N3amepenne KIIJl HakKIOHHOM IJIOCKOCTH.

4.  H3ydeHue 3aKOHA COXPaHEHMsI MEXaHUYECKON YHEPTHH.

8 KUIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIPHO-KMHETHUYECKON TEOpUM CTPOEHMs BellecTBa. Macca M pa3mepbl
aTOMOB M MOJEKyI. OIMbIThl, MNOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS MOJEKYJIIPHOKMHETHUYECKOMN
TEOpUHU.

Monenu TBEPOTO, KUAKOTO U ra3000pa3HOro cOCTOsHUH BellecTBa. Kpucrannuueckue u amopgHbie Tena.
OObsicHEeHHE CBOWMCTB Ta30B, JKUJAKOCTEH M TBEPABIX TEI HAa OCHOBE TMOJOXKEHUM MOJEKYISPHO-
KHHETH4ecKoi Teopuu. CMaunBaHue U KalWUIAPHBIE sIBJICHUS. TemioBoe pacliupeHue U ckaThe.
Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS YacTHL. BHYTpEHHssI dHeprusi.
CrocoObl  M3MEHEHHs] BHYTPEHHEW OSHEpruu: TeIUvlonepenaya | coBeplieHue paboTel. Bumsr
TEIUIOIIEPEIauu: TEIUIONPOBOIHOCTD, KOHBEKIMS, U3TyYEHHUE.

KonnuectBo TemmoThl. YaenbHas TEIIOEMKOCTh BeEIIECTBA. TeMI000OMEH M TeIMJIOBOE pPaBHOBECHE.
VYpaBHeHune TeruioBoro Oamanca. [lnaBneHue W OTBepeBaHHE KPUCTAIMYECKHX BEIIECTB. Y AelIbHas
Teruiota miaBieHus. llapooOpasoBanne u koHaeHcauusa. Mcmapenue. Kumenwe. YienbHas TemnioTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT aTMOC(HEpPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMI0Ta CrOPaHUsL.



[Tpunnuns! padotsl TemmoBbix neurareneid K11/ temmoBoro neurarens. TeruioBble OBUraTeNd W 3allUTa
OKpYKarollEel Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS S3HEPTHUU B TEIUIOBBIX IIPOLECCAX.

emoncmpayuu.

Habmoenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysun.

Habnronenue siBieHUi cMaunBaHUs M KaITWJUISIPHBIX SIBIICHUH.

HaGnroneHnue TerioBoro pacumpeHust Tel.

W3meHeHue naBieHus ra3a npu M3MEHEHUU 00bEMA U HarpeBaHUU WK OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMeparypsl.

Bunael Tenionepenayu.

OxnakJiIeHue Npu COBEPLUICHUH PabOTHI.

NGO r~wWDdDE

Harpesanue npu coBepiieHMH padOThl BHEUTHUMH CUIIAMH.
CpaBHeHUE TEIIOEMKOCTEH Pa3TNIHBIX BEIIECTB.
HaOmronenue KUmeHus.

HaGmoieHne mocTosHCTBa TEMITEpaTyphl PH TUTABIICHUH.

el
NP o

13. Mojenu TeIIOBbIX ABUTATEIICH.
Jlabopamopnwie pabomel u onvimel.

1 OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYIISIPHOTO MPUTSHKECHHUS.

2 OMBITHI 11O BBIPAMMBAHUIO KPUCTAJNIOB ITIOBAPEHHOM COJIM WIIM caxapa.

3. OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

4 Ompenenenre qaBaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

5 OnbITHI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTh JAaBJICHHS BO3/AyXa OT €ro o0béMa M HarpeBaHHUs WIH
OXJTaKICHHUSI.

6. [TpoBepka rUMOTE3bI JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KHIAKOCTH B TEPMOMETPHYECCKOU
TpyOKe OT TeMIepaTyphl.

7.  HaOmromeHne W3MEHEHHS BHYTPEHHEW JHEPrUM Tejla B pPe3yjbTare TeIUIONepeaadyd U palboThI
BHEIIIHUX CHUJL.

8.  HccnenoBanue siBieHUs TEIUI0O0OOMEHA MpU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

9.  OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM TMpU TEIUIOOOMEHE C HarperbiM

METAJUTMYESCKUM [IWINHAPOM.
10. OmpeneneHue yaenbHOH TEIUIOEMKOCTH BEUIECTBA.

11. HccrnenoBanue mpouecca UCIapeHHUsI.

12.  OmpeneneHre OTHOCUTEIBHOM BIAYKHOCTH BO3/IyXa.

13. OmnpeneneHue yaenbHOMN TEIUIOTHI TUIABICHUS JIbJA.

DJieKTprYecKre 1 MATHUTHbBIE SIBJICHHSL.

DnexTpusaiys Ten. JBa pona snekTpuyeckux 3apsaoB. BzanmoaelicTBue 3apskeHHBIX Tell. 3akoH Kynona
(3aBUCHMOCTh CHJIBI B3aWMOJICHCTBHUS 3apsDKCHHBIX TEJN OT BEIWYHHBI 3apsSOB M PACCTOSIHHS MEXKIY
TeJaMu).

DnexTpuueckoe mosie. Hanpspk€HHOCTD ANEKTPUYECKOro Mo, [IpuHIUN Cyneprno3uuu dIEKTPUUECKUX
noJieli (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsoB. DIeMeHTapHbIN dnekTpudeckuii 3apsia. Ctpoenue atoma. [IpoBoaHuKH
U JUDJIEKTPUKH. 3aKOH COXpaHEHHS dIEKTPHUECKOTO 3apsia.

DNEeKTpUUYECKUH TOK. YCIIOBUS CYIIECTBOBAHUS AIIEKTPUUYECKOTO0 TOKA. VMICTOUHMKH MOCTOSHHOTO TOKA.
JIecTBHS SJIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJICKTPUUECKUN TOK B KHUAKOCTAX
U Trazax.

Onextpuueckas 1enb. Cuia Toka. DnekTpuueckoe HanpsikeHne. COmpoTUBICHHE MPOBOJHHUKA. Y IETEHOE
compoTHBIIeHHE BemecTBa. 3akoH Oma ams yuyactka nenu. l[locnemoBaTenbHOE H  MapayjielbHOE
COeIMHEHUE MPOBOTHUKOB.



PaboTa 1 MOIIHOCTB IEKTPUUECKOTO ToKa. 3akoH Dxoyns—JleHna. DiuekTpudeckue enu U NoTpeOuTenu
AIIEKTPUYECKON PHEpPruu B ObITy. KopoTKoe 3aMbIKaHue.

[ToctostHHbIE MarHuThl. B3auMonencTBUE MOCTOSIHHBIX MAarHMTOB. MarHuTHOE noJie. MarHutHoe moJje
3emild ¥ €ro 3HaueHue /Ui Ku3HM Ha 3emuie. OnblT Opcrtena. MarHuTHoe mojie 3J€KTPUUECKOIo TOKa.
IIpumeHeHne »IIEKTPOMAarHUTOB B TEXHUKE. JIeHICTBME MAarHMTHOrO II0JII Ha IIPOBOJHUK C TOKOM.
DneKTpoABUraTesb IOCTOSTHHOIO TOKa. Mcronb3oBaHue 31EKTPOABUIATENEH B TEXHUUECKUX YCTPONHCTBAX
U Ha TPaHCHOPTE.

Omnsitel @apayes. SBienne snekrpomarautHor nHAYKIUU. [IpaBmno Jlenna. Dnekrporeneparop. CrocoObt
MIOJIyYEHUS IEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX UICTOYHUKAX SHEPTUH.
Jemoncmpayuu.

1. DnekTpu3aIus Tel.

2.  JIBa poja 3JIGKTPUUECKHX 3aps0B U B3aMMOJICHCTBHE 3apsHKEHHBIX TEJI.
3. YCTpo#CTBO U JeCTBUE IEKTPOCKOTIA.

4.  DmekrpocTraTudecKasl HHITYKITHS.

5. 3aKOoH COXpaHEHHUsI IIEKTPUUECKUX 3aPsI0B.

6.  I[IpOBOTHUKH M TUDIICKTPUKH.

1. MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8.  McTOYHWKH MOCTOSTHHOTO TOKA.

9.  Jle#cTBHS 3JCKTPHUECKOTO TOKA.

10. DAEeKTpHUUYECKUH TOK B KUIKOCTH.

11. T a3oBblii pa3ps.

12. H3mMepeHwHe CHIIBI TOKA aMIIEPMETPOM.

13. H3mepeHue AIeKTPUUECKOTO HAMPSHKEHHS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTHUBIICHU.

15. BsauMmopaeicTBrE HOCTOSHHBIX MAarHUTOB.

16. MogaenupoBaHre HEBOZMOXKHOCTH pa3JIEICHUs MOJIFOCOB MAarHUTA.
17. MopaenupoBaHre MarHUTHBIX [OJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmsIT Dpcrena.

19. MaruuTHOE€ 1oJie ToKa. DIeKTPOMAarHuT.

20. JleiicTBHE MarHUTHOT'O TOJISl HA POBOIHUK C TOKOM.

21. DnexTpojBUraTesib HOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHUS AJIEKTPOMArHUTHOM MHIYKLIUU.

23.  Omnbitel Dapanes.

24. 3aBUCHMOCTH HaNpaBIECHUS HHIYKIIMOHHOTO TOKA OT YCIIOBUN €r0 BO3HUKHOBEHHS.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl 0 HAOIIOAECHUIO SIEKTPU3ALUY T€I UHAYKLIUEH U IPU CONPUKOCHOBEHUH.

2.  HccnenoBanue AeHCTBHSI AJIEKTPUYECKOTO HOJISl HA IPOBOJHUKH U AUNIIEKTPUKH.

3. CoOopka u npoBepka pabOThI HEKTPUYECKOHN 1IETH MOCTOSHHOTO TOKA.

4.  V3mepeHHe U perylIupoBaHUE CUJIbI TOKA.

5.  HM3mepenue u peryaupoBaHHe HapsKEHHUS.

6.  HMccrnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, MIYIIETO Yepe3 Pe3UCTOp, OT CONMPOTHUBIEHHS pe3ucTopa U
HaIpPsDKEHUS Ha PE3UCTODPE.

7. OmpITbl, EMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUECKOTO CONPOTHUBICHHUS IMPOBOJHHKA OT €ro
JUIMHBI, IIJIOIAAN TOTIEPEYHOT0 CEUYEHNUS U MaTepuaa.

8.  IIpoBepka mpaBuiia CIIOKEHHs HAPSHKEHUN TIPU TOCIIEJ0BATEIbHOM COEJMHEHUH JIBYX PE3UCTOPOB.
9.  TlpoBepka mpaBuiia JJsl CUJIBI TOKA MPH MapaJlIeIbHOM COEAUHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.
11. Onpenenenne MOIIHOCTH ANEKTPUIECKOTO TOKA, BHIEIIEMON Ha PE3UCTOPE.



12. MUccrnepoBanue 3aBUCUMOCTHU CHIIBI TOKA, HIIYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS Ha HEll.

13. Ompenenenne KII/] narpeBarens.

14. HccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHS OCTOSIHHBIX MarHUTOB.

15. U3ydeHue MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB NIPU UX OOBEIMHEHUH U Pa3/ICICHUH.

16. MUccrnenoBanue neicTBUA AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnsIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIBI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM U MarHuTa OT
CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

18. U3ydeHue neiicTBUS MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

19. KoucTtpynpoBanue u u3ydeHue padOThI IEKTPOIBUTATENS.

20. WM3wmepenwne KII/] anekTpoaBUTaTeIbHOM YCTAHOBKH.

21. OmnpIThl MO WCCIENOBAHHUIO SBICHHUS 3JICKTPOMATHUTHOW WHAYKIMH: HCCIEIOBAHUE H3MEHEHUM
3HA4YCHUs U HAINIPABIICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJ1eHHS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBH>KEHUs. PaBHOMEpHOE mNpsMOJIMHENHOE ABWXKeHHE. HepaBHOMEpHOE MNPAMOJMHEHHOE IBUXKEHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTH TeJla TP HEPABHOMEPHOM JIBHKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHOe nBmkeHne. CBoboanoe nagenue. Onwithl ["amunes.
PaBHOMepHOE nBMKEHME 110 OKpYKHOCTH. [lepuosa u yactora obpamenus. JIuneitHas 1 yrioBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

[IepBoiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuii 3akon Herotona. [IpuHmmn cynepnosunnn
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cujia TPEHHS CKOJIbKEHUS, CHIJIa TPEHUS MOKOS, IPYrue BUIbI
TpPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpeHHe CBOOOJHOro majeHus. [[BukeHue IiiaHeT
Bokpyr CousHia. [lepBas kocMuueckas ckopocTs. HeBeCOMOCTh U Teperpy3Ku.

PaBHOBecue MaTrepuanbHOU TOYKU. AOCOJIOTHO TBEpP0E Teso. PaBHOBECcHE TBEPIOTO Teja C 3aKpETUIEHHOM
OCbI0 BpanieHuss. MomeHT cuiibl. LIeHTp TshxecTn.

Nmnynec Tena. M3meHenue wummynbca. Mmiynbc cuiibl. 3aKOH COXpaHEHUs HMITyJbca. PeakTHBHOE
JBUKEHHUE.

Mexannyeckasi pabota 1 MOITHOCTh. PaboTa cuil TsbkecTu, ynpyroctu, TpeHusi. CBsizb SJHEPTUU U PabOTHI.
[loreHunanpHas sHEprus Tena, NOAHITOrO HAJl MOBEPXHOCTHIO 3eMid. [loTeHIManbHas 3HEeprust CxaTtou
npyxunbl. Kunernueckast sueprusi. TeopeMa 0 KHUHETHUYECKOM SHEPTHH. 3aKOH COXPAHEHHS] MEXaHUYECKOM
SHEPrUH.

Hemoncmpauuu.

1. HaGnroneHne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTed U TPAEKTOPUN JBHKEHUSI OJHOIO M TOTO K€ Tejla OTHOCUTENIBHO Pa3HbIX Tl
oTcuéra.

3. H3MepeHne CKOpOCTH U yCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUS.

4, HccnenoBanue npu3sHakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habmronenue ABMKEHUS TENa M0 OKPYKHOCTH.

6. Habmionenne MexaHMUYeCKHUX SIBIEHUHM, MPOUCXOIAIMMX B cucTeme oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIYKEHUHU OTHOCHUTEIHHO KaOMHETa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHHUS TeJIa OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.

8. Habmroenne paBeHcTBa CUJI IPU B3aUMOICHCTBUU TEll.

9. N3menenue Beca Tesna npu yCKOPEHHOM JIBUKEHUU.

10. Ilepenaua ummynbca Mpu B3aUMOJCHCTBUH TEIL.
11. TIpeoOpazoBaHMs SHEPTUU IPU B3aUMOJCHCTBUU TEIL.



12. CoxpaHeHue UMITyJbCa IIPH HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHune UMITyJbCca IPH a0COTIOTHO YIIPYIOM B3aUMO/ICHCTBHH.

14. HabmoneHue peakTHBHOTO JBHKEHHUS.

15. CoxpaHeHne MEXaHMYECKOW YHEPTUU MPU CBOOOHOM I1aJICHUU.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUU MPH JIBMKCHUH TeJa MO ICHCTBHEM IPYKUHBI.
Jlabopamopusvie pabomot u onvimul.

1.  KoucTtpympoBaHue TpakTa Ui pa3rOHa M NAIBHEHIIEro paBHOMEPHOTO JBWKCHHS IIApHKA WA
TEJICKKH.

2. Ormpenenenne cpeqHel CKOPOCTH CKOJBKEHHS OpycKa WIIM JABIKCHHS INapuKa I0 HAKIOHHOU
IUIOCKOCTH.

3. Ompenenenue yCKOpeHHS Tela IPU paBHOYCKOPEHHOM JIBU)KEHUH 110 HAKJIOHHOM TIOCKOCTH.

4.  HccnemoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHHM NpPHU PAaBHOYCKOPEHHOM JBM)KEHUH 0Oe3 HavyaabHOM
CKOPOCTH.

5.  TlpoBepka THNOTE3bI: €CIM TPU PAaBHOYCKOPEHHOM [BMKCHHHM 0€3 HadYaJbHOH CKOPOCTH ITyTH
OTHOCSITCS KaK psAJl HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHH OJMHAKOBBI.

6.  HMccrenoBaHue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIABIICHHUSL.

7. Omnpenenenve ko3puIMEHTa TPEHUS CKOJIbKEHHUSL.

8.  Ompenenenue KECTKOCTH MPYKUHBI.

9.  Ompenenenne pabOTHl CHWIBI TPEHHS] TP PABHOMEPHOM JBIDKEHHHM TeJla I0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

10. Onmnpenenenne pabOTHI CHJIBI YIPYTOCTH TPH TOTBEME TPy3a C HCIIOJIH30BAHHUEM HEIOJBIKHOTO U
MTOJIBHYKHOTO OJIOKOB.

11. HM3yuenue 3aKOHA COXpPAHEHUS YHEPTUH.

MexaHn4yecKue KoJae0aHUusI M BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHUWil: MEpuUoj, YacToTa, aMIUIUTY[a.
MareMaTuueckuii ¥ Mpy>KHHHBIN MasTHUKU. [IpeBpalienne s3Hepru Ipu KoJieOaTeIbHOM JIBUYKCHHH.
3aryxatomue Kosebanus. BpiHyKneHHbIE KojieOaHus. Pe3zonanc. Mexanudeckue BoJiHBL CBOWCTBa
MexaHW4YecKux BoJIH. [IpofopHbIe 1 onepedHbie BOJHBL. [[J1MHa BOIHBI U CKOPOCTh €€ pacipOCTpaHEHUSI.
MexaHn4yeckue BOJIHBI B TBEPJOM TeJle, CECMHUECKUE BOJIHBI.

3Byk. ['poMKoOCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MlHpa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIbI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmronenue BIHYKIEHHBIX KOJIEOaHHM U pEe30HAHCA.

Pacmipoctpanenue mpoJoabHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHIA pe30HaHC.

Jlabopamopnuie pabomuol u onvimel.

Omnpenenenre 4acTOThl U Mepro/ia KojaeOaHui MaTeMaTH4ecKoro MasTHUKA.

Omnpenenenre 4acTOThI U Meproia KoJaebaHui MPyKMHHOTO MasTHHUKA.

HccnenoBanue 3aBUCUMOCTH TiepHoAa KojeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIMHBI HUTH.

ok wnE

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
ITpoBepka HE3aBUCUMOCTH EepHO/Ia KoJieOaHuil Irpy3a, MOABEIMIEHHOTO K HUTH, OT Macchl rpysa.
OmnbITHl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh Nepuoja KojeOaHWi NpYyKUHHOIO MasTHUKA OT MaccChl
rpy3a 1 )KECTKOCTH NPYKUHBI.

7.  M3mepeHue ycKOpeHUs: CBOOOJHOTO MaCHHUS.

JIEKTPOMAarHUTHOE 110JIe H 3JICKTPOMATHUTHBIC BOJIHBI.

ONEeKTpOMarHUTHOE TMoJie. JJIEKTPOMAarHuTHblE BOJHBL. (CBOWCTBAa 3JIEKTPOMAarHUTHbIX BosH. Illkana
JIEKTPOMAarHUTHBIX BOJIH. Vcrnionbp30BaHNe 271€KTPOMAarHUTHBIX BOJIH AJIs1 COTOBOM CBSI3H.

ok wnPE



DnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.  CsoilicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2.  BoxHOBEIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimeol.

1.  H3yueHue CBOWCTB JICKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIILHOTO TeneoHa.

CaeToBblI€ sIBJIEHHS.

JlyueBas mozenb cBeta. Mctounuku cBera. [IpsimonnneitHoe pacripocTpanenue ceeta. 3armerus: CoiaHIa u
Jlynbl. OTpakenue ceta. [lmockoe 3epkano. 3aKOoH OTPaKEHHsI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBaHue
MOJTHOTO BHYTPEHHET0 OTPAKEHHS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xox nyuedd B nmH3e. OnTHdeckas cucrema (oToammapara, MUKPOCKOIAa W Teleckomna. a3 kak
onTHYecKas cucreMa. bauzopykocTs U JalIbHO30PKOCTb.

Pasznoxxenue Genoro ceera B crnekTp. OnbiTel HbtoToHa. CrokeHue cnekTpalbHbIX LBETOB. Jlucnepcus
CBeTa.

Jemoncmpayuu.

[IpssMOMHENHOE pacIpOCTPAHEHNE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n306pakeHHit B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnTuyeckuil CBETOBOJI.

Xon tydeii B coOuparomiei JInH3e.

XoJ ay4der B pacCEeUBaIOIIEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus GoroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

Mopens riasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

12. Tlonmyuyenue 6eoro cBeTa MpH CIOKECHHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuwie pabomel u onvimel.

©CooNo O R~WDE

N
= o

1.  HccnegoBaHue 3aBUCUMOCTH YIJla OTPaKEHHsI CBETOBOTO JIy4ya OT yIJia MaeHHUs.

2.  H3ydeHue xapakTepHCTHUK U300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

3.  HccnenoBanue 3aBUCUMOCTH yIila IPEJOMIICHHS CBETOBOIO Jy4a OT YIJjla MaJieHUs Ha TpaHHIle
«BO3LYX—CTEKIIO».

4.  Tlomydenue n300paxeHH ¢ MOMONIbIO COOMpPArOIIEH JTMH3BI.

5.  Omnpenenenue (OKYCHOTO PaCCTOSIHUS M ONTUYECKON CHIIbI COOUpAIOIIEeH TUH3BI.

6.  OnbITHI MO Pa3I0KEHUIO OEI0Tr0 CBETa B CIEKTP.

7. OnbITHI O BOCHPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOICHUH Yepe3 [[BETOBbIC (DUIIBTPHI.

KBaHnToBBIE AIBJICHHS.

OmnswiTel Peszepdopaa u mianerapHas monenb aroma. Mogens atoma bopa. Vcmyckanue u mormoieHue
cBera aromoM. KBaHThl. JIMHeWUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- W ramma-usnydeHus. CTpoeHHe aTOMHOTO sjpa. HykimoHHas Mozens
aTomHoro siapa. M3oronsl. PannoakruBHelie npeBpamienus. [lepro noiypacnana aTOMHBIX siIEp.

SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YUCEN. DHEPrusi CBSI3U aTOMHBIX sIJIEP.
CBs13b Macchel U dHepruu. Peaknuu cunTtesa u nenenus saep. Mcrounnku sHeprun ConHIA U 3BE3.
SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIYYEHHUI Ha AKUBbIE OPraHU3MBI.

Jemoncmpayuu.
1. CriexTpbl U3JIy4€HUs U TOTJIOLIEHUS.
2. CriekTpbl pa3IuYHBIX Ta30B.

3. Comektp BOoAOpOAA.



4.  HaOmoneHue TpekoB B kamepe Bunbcona.

5. Palora cuéTunka HOHU3UPYIOIIUX U3TYyICHUH.

6.  Perucrpanms nzmydeHus: NpUPOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopusie pabomot u onvimel.

1.  HaOmiomeHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITyYCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IT0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
3.  HM3mepenme pagroakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIINI MOIYIb.

[ToBTOpUTENEHO-0000IIAONINI MOAYIH MTPEIHA3HAYCH /ISl CHCTEMATH3alui U 0000IIEHHS PEIMETHOTO
COJICpKaHUS U ONBITA JEATEILHOCTH, IPHOOPETEHHOTO NPU MU3YYCHUU BCETO Kypca (DM3MKH, a TaKKe JUIS
MOATOTOBKH K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMeHy 0 (pu3uke st 00ydaromuxcsi, BBIOpaBIIUX 3TOT
y4eOHBIN MpeMET.

[Ipn m3yueHuUM DAHHOTO MOAYNS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI JIE€ATEIbHOCTH, HA OCHOBE
KOTOPBIX OOECHeunBaeTCsl JOCTH)KEHUE MPEAMETHBIX U METAlPeIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB
oOyueHus, GopMUpPYETCs] €CTECTBEHHOHAY4YHAas TPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB HCCIEIOBAaHUS
SBJIGHUH TPUPOJBl M TEXHUKU, OBJAJCHHE YMEHUSMU OOBACHATH (DU3UYECKUE SBJICHUS, MPUMEHSS
MIOJIy4Y€HHbIE 3HaHMsI, pelliaTh 3aJa4i, B TOM YHCJIe KAUECTBEHHbIE U SKCIIEPUMEHTAIILHBIE.
[IpyHOMNMATIBHO IEATEBHOCTHBIM XapakTep JaHHOTO pasjena peanus3yercs 3a CYET TOro, 4YTO
oOyuaroniuecs BBIMOIHSIIOT 331aH1s, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJY4YEHHBIX 3HAaHUH Paclo3HaBaTh U HAYYHO OOBACHATH QU3NYECKHE SBJICHUS B OKpYXKaIOIIeH
MIPUPO/I€ U TIOBCETHEBHOM KU3HU;

HCI0JIb30BaTh HayYHbI€ METObl UCCIIEOBAHUS (PU3NUYECKUX SIBICHUN, B TOM YHCJIE JIJIs IPOBEPKHU TUIIOTE3
U TIOJTy4€HHs TEOPETHUECKUX BBIBOJIOB;

OOBSICHAT Hay4yHbIE OCHOBBI Han0oJyiee BAXKHBIX JOCTHIKEHUII COBPEMEHHBIX TEXHOJIOTHH, HalpHuMep,
IIPAKTUYECKOIO HCMOJIb30BAHUS PA3JIUYHBIX MCTOUYHUKOB SHEPrMM Ha OCHOBE 3aKOHA IPEBPAILEHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.

Kaxcias u3 TeM JaHHOTO MOYJISl BKIIFOYAET 3KCIIEPUMEHTAIBHOE UCCIIeIoBaHIE 0000IIAIONIEro Xapakrepa.
Moynb 3aBepIuaeTcsi IPOBEACHNEM TUArHOCTUYECKOM M OLCHOYHOM paboThl 32 Kypc OCHOBHOTO OOILEro
o0OpazoBaHwUsI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

N3yuenne pU3MKU HAa ypOBHE OCHOBHOI'O OOIIEero 00pa30BaHUs HAIPABJIEHO HA IOCTUIKEHUE JTMYHOCTHBIX,
MeTarnpeIMeTHbIX U IPeAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

B pesynbrare u3ydeHus (pu3MKM Ha ypoBHE OCHOBHOro o0uiero oOpa3oBaHus y oOyuaromierocs OyayT
c(OpMHUPOBaHBI CIIEIYIOLINE JTUYHOCTHBIE PE3YIbTAThl B UACTH:

. 1) naTprMoTH4eCKOro BOCIIUTAHUS

. - IPOSIBJICHHUE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3NUeCcKOl HAYKH;

. - IICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

. 2) rpaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

. - TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYX/IEHUU OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX TIPoOIieM,
CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUI (DU3HKY;

. - OCO3HAHHUE BAXXHOCTH MOPAIbHO-3TUYECKUX PUHIIUIIOB B ACSITEIIBHOCTH YUEHOTO;

. 3) 3¢TeTH4YeCKOr0 BOCIIUTAHMS:

. - BOCIIPUSITHE ICTETUYECKUX KadecTB (PU3NUYECKON HAYKU: €€ TApMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

. - OCO3HaHWE IIEHHOCTU (U3MYECKON HAYKH KaK MOIHOTO MHCTPYMEHTa TMO3HAHHS MHPa, OCHOBBI

Pa3BUTHUSA TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEN KYJIBTYPHI;



J - pa3BUTHE HAYYHOU JII0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESTEIbHOCTH;

J 5) popmupoBaHus KyJbTYPbI 310POBbSl 1 SMOLHOHAJBLHOIO 0JIATONOJIyYHUsI:

J - OCO3HaHUE LIEHHOCTH 0e30mMacHOro o0pa3a KHU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
BAKHOCTH MpaBUil O€30I1aCHOTO MOBEJAEHUS Ha TPAHCIOPTE, Ha JA0pOrax, ¢ 3JEKTPUUECKUM M TEIUIOBBIM
000pyJOBaHUEM B JIOMAIIHUX YCIOBHSIX;

o - c(hopMUPOBAHHOCTH HaBBIKA PeQIIEKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa y
JPYyroro 4ejaoBeKa;

o 6) Tpya0BOro BOCIMTAHUSA:

. - aKTUBHOE Y4YaCTHE€ B PELIEHUM INPAKTUYECKUX 3a4ad (B paMKax CeMbH, 00pa30BaTeIbHOU

OpraHM3aIiy, TOPOa, Kpasi) TEXHOJOTUIECKON M COIMAIBPHON HAINPABIIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE
1 (pU3HYECKUX 3HAHMIA,

. - UHTEpEeC K MPAKTUYECKOMY U3y4eHUI0 podeccui, CBA3aHHbIX C GU3UKOM;

. 7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

. - OpPHMEHTAlUsl Ha MpPUMEHEHUE (PU3MYECKUX 3HAHWM Ui peleHus 3ajad B 00JacTH OKpYyKaromen
Cpelbl, IUNITAHUPOBAHHUS IIOCTYIIKOB U OLIEHKN UX BO3MOYKHBIX ITOCJIEACTBUM Il OKPYXKAIOLIEH CPEBL;

. - 0CO3HAHUE II100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelieHus;

. 8) ajanTanymu K HU3MEHAIOIMMCH YCJIOBHAM COLUAIBLHON U MPUPOIHO Cpebl:

. - MOTPeOHOCTh BO B3aUMOJICHCTBUM NPU BBINOJHEHUU HCCIEIOBAHUI M MPOEKTOB (DHU3UYECKOM

HAIpaBJICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHUAM APYIUX;

o - TIOBBIIIICHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTHICCKYIO e TeIIbHOCTH;

o - MOTpeOHOCTh B (DOPMUPOBAHWM HOBBIX 3HAHUKM, B TOM 4YHUCIIe (OPMYITHPOBATH HJICH, TOHSTHS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBIICHUSIX;

. - 0CO3HaHME Ie(PUITMTOB COOCTBEHHBIX 3HAHWH U KOMIETEHTHOCTEH B 00JaCTH (DU3HKH;

J - IJIAaHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

J - CTpeMJICHHE aHAJU3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHClie C UCTOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

J - OLIEHKa CBOMX JAEWUCTBUN C YYETOM BIUSHHUS HAa OKPYXKAIOIIYIO Cpely, BO3MOKHBIX TJI0OATbHBIX
OCJIEACTBUIH.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynbrate OCBOEGHMsSI MporpamMMbl MO (HU3UKE Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHus y
oOyuaromierocss OyayT cOpMUPOBAaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE [M03HABATEIbHbBIC
yHHUBEpCalIbHbIE y4eOHbIE JCWCTBHS, KOMMYHUKAaTHBHBIC YHHBEpCajbHble YyueOHBIE JeHCTBUS,
pEryIATUBHBIC YHUBEPCAIbHBIE YUeOHBIEC CHCTBUS.

ITo3HaBaTe1bHBIE YHHBepcAJbHbIE Y4eOHbIe JeiicTBUSA

Ba3oBble jJornueckue aeiicTBUA:

° BBIABJIATH U XapaKTECPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (ﬂBJ’IeHHfI);
L4 YCTaHABJIMBATb Cy’IJ_IeCTBeHHHﬁ IMPU3HAK Knaccn(bm(aunn, OCHOBAaHMUA IJIA 0606IJ_IGHI/I$I " CPABHCHUA,
L4 BBIABJIATE 3aKOHOMCPHOCTH U NIPOTUBOPCHUUS B PACCMATPUBACMBIX CI)aKTaX, JaHHBIX 1 Ha6J'II-OI[eHI/I$IX,

OTHOCAIIHNXCA K CI)I/I3I/I‘leCKI/IM SABJICHUSM,

° BBIABJIATE NPUYUHHO-CJICACTBCHHBIC CBA3U IIPU H3YUYCHUU (I)I/I3I/I‘-IGCKI/IX SIBICHUH U mponeccos,
ACJIaTh BBIBOJBI C UCIIOJIB30BAHUECM JACAYKTHUBHBIX U HHAYKTUBHBIX YMOSaKHIOIICHI/Iﬁ, BBIIBUI'aTh TTHIIOTC3bI
O B3aMMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCINYHH,

L4 CaMOCTOATECIBHO BBI6I/IpaTB croco0 peuIcHusA yqe6H0171 (I)I/IBI/I‘-ICCKOI‘/’I 3aJa4yu (CpaBHCHI/IC HCCKOJIBKHX
BapHUaHTOB PCIICHU, BBI60p HanOoJee IOoAXOJAIICTO C y‘{éTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).



Ba3oBble nccienoBarebckne 1eiCTBHUS:

J HCI0JIb30BATh BOIPOCHI KAK MCCIIEA0BATENbCKUN HHCTPYMEHT [TO3HAHUS;

J IPOBOJUTH MO CAMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY ONBIT, HECIOXHBIH (usnueckuii
HKCTIIEPUMEHT, HeOOIbIIIOE UCCIIeA0BaHNE (PU3MUECKOTO SBICHUS;

J OILICHUBATh HA MPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOTYYEHHYIO B XOJI€ MCCIECI0OBAHUS
WM 3KCIIEPUMEHTA;

J CaMOCTOSTENIEHO  (OPMYIIUPOBAaTh O0OOIIEHHS © BBIBOABI IO pE3yJAbTaTaM IPOBEIEHHOTO
HaOJIOIEHUS, OTIBITA, HCCIICAOBAHMS,

J MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3NUYECKUX IMPOLECCOB, a TAKXKE BBIJIBHTaTh
MIPENIIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

J MIPUMEHSTh Pa3INYHble METO/Ibl, HHCTPYMEHTHI U 3allpOChl IpU MOUCKE U 0TOOpe MHPOPMALMH WU
JAHHBIX C YYETOM MPEJIOKEHHON yueOHOM pu3nueckoi 3a1auu;

J aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO Pa3INYHbIX BUAOB U (HopM
MIpe/ICTaBJICHMUS;

J CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hopMy IpeacTaBieHUs UHGOPMALUU U WILTIOCTPUPOBATh
pelIaeMble 3a7a4u HECJIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOUM rpa@uKkoil 1 uX KOMOMHAIUSIMH.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

. B X0J1e 0OCYKJIeHHs y4eOHOTO MaTepuasa, pe3y/lbTaToB Ja0OPaTOPHBIX PabOT M MPOEKTOB 337aBaTh
BOIPOCHI O CYIIECTBY OOCYKJIaeMOU TeMbl M BBICKAa3bIBaTh MJIEH, HAlleJICHHbIE HA PEUICHHE 3aJa4d U
nojJiep>kaHue 6JaroKenaTebHOCTH 00IEHNUS;

J COTOCTABJISATh CBOM CYXKJIEHHUS C CYXKJIEHUSMU JpYrMX YYaCTHUKOB Juajiora, OOHapyXHBaTh
pasinyue U CXOACTBO MO3ULUNI;

. BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

. NyOJIMYHO TMPEACTABIATh PE3YJAbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTa,

HCCe0BaHUs, IPOCKTA);

o MOHUMATh M WCIOJB30BATh MPEHMYIIECTBA KOMAHAHON W WHAMBHIYaJbHOW pabOTHI MPH pPEHICHUH
KOHKPETHOM (pU3n4YecKoi IpoOIeMbl;

o MPUHAMATh IEJIH COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBATH JEHCTBHUA O €€ JIOCTHKCHHUIO:
pacrpenesiaTh PO, OO0CYXJaTh MPOIECCHl M Pe3yabTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUs
HECKOJIbKUX JIFOJICH;

L4 BBIIIOJIHATE CBOIO 4AaCTb pa6OTBI, JoCTuras Ka4€CTBCHHOI'O pe3yjibTaTa 10 CBOEMY HAIIPABJIICHUIO U
KOOpAUHUPYA CBOH HCI;'ICTBHH C ApYrUMH YICHaAMHU KOMaHIbI;

L4 OLOCHMBATh KadyCCTBO CBOCTO BKIaaa B 06H_[I/II71 MINpOAYKT IIO KpPUTCpUAM, CaMOCTOATCIBHO
C(bOpMyJ'II/IpOBaHHBIM Y4aCTHUKaMU B3aMMO/JICHCTBHUS.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranmn3anus:

o BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOUIUX Al pelieHus: GU3nIecKux
3HAHUM;

. OpUEHTHPOBATHCS B PA3NUYHBIX MOJXOJAaX NPHUHIATHS pEUIeHUH (MHIUBUIYyaIbHOE, TPHHITHE

peleHus B IpyIie, NPpUHITHE PELIeHUH TPYNIIoi);

. CaMOCTOSITEJIBHO COCTABJIATh AJTOPUTM pEIIeHUs (pU3MUecKod 3a/1aud WM IJIaHA MCCIIEOBAaHUS C
y4€TOM HUMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh NpeiiiaraeMble
BapHAHTHI PELICHUIA;

J JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:



o JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeaJIaraTh IlaH €€ U3MEHEHN,

J OOBSICHATH TPHUYUHBI JOCTIDKEHUS (HEIOCTIDKEHHSI) pe3ybTaTOB NESTEIbHOCTH, IaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

J BHOCHUTBH KOPPEKTHBBI B ESITEIBHOCTH (B TOM YHUCJIE B XOJ| BHIIIOJHEHUS (PU3MUECKOTO UCCIICAOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBLIMXCS CUTYallMid, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

. CTaBUTHh cebsd Ha MECTO APYroro 4eJIOBEKa B XOJE€ CIOpa WIM JUCKYCCHM Ha HAYYHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyroro;

. NpHU3HABATh CBOE MPABO HA OIMIMOKY NMPH pPEHICHWH (DU3WYECKHX 3a7ad WIA B YTBEPKACHUSX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JPYroro.

MHNPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 7 KJjacce TpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)aTh
c(OPMHUPOBAHHOCTD y O0OYHArOIINXCS YMEHUI:

o WCTIOJIB30BATh TOHATH: (PU3NYECKHE M XUMHUYECKHE SBJICHHS, HAOIIOICHUE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a, SMHUIBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEpoe,
KHUJKOE, Ta3000pa3HOE), MEXaHWUYECKOe IBWKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJMHEHHOE),
TPAaeKTOpHUs, paBHOACUCTBYIOMmas cwia, nedopmanus (yrmpyras, IUTacTHUYECKas), HEBECOMOCTb,
COOO0IIIAOIINECS COCY/IbI;

o pa3nuyarth sBiICHUS (MUQQy3usi, TEIUIOBOE JBIKCHUE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBIKCHHE,
HEpaBHOMEPHOE [IBIKEHHE, MHEPIMsI, B3aUMOJEHCTBUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM
OCBIO BpallleHHUs, Nepeiaya AaBlieHus TBEPAbIMU TeIaMHU, )KUIKOCTSIMH U ra3aMu, aTMoc(epHoe JaBieHue,
IJIaBaHUe TeJ, MPEeBPALEHUs] MEXaHWYECKOW HSHEepruu) Mo OMHCAHMIO UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHHUE;

. pacrno3HaBaTh MPOSBIIEHWE M3YYEHHBIX (DM3MUYECKUX SBJICHUN B OKpYXAlOIIeM MUpE, B TOM 4YHCIIE
(buznueckue sSBICHUS B MPUPOJE: IPUMEPHI IBIKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B KUBOM U HEKUBOUN
MpHUpoJe, NEHCTBUE CUJIbI TPEHUS B MPUPOAEC M TEXHUKE, BIUSIHHUE aTMOC(EpHOro NaBiICHHS Ha KUBOI
OpraHusM, IJIaBaHHE pbIO, phlYaru B TEJE YEIOBEKa, IMPU ATOM IEPEBOAUTH MPAKTHUYECKYIO 33/ady B
yueOHYI0, BBIJCNATH CYLIECTBEHHbIE CBOICTBA (ITPU3HAKH) (DU3UUYECKUX SBIICHUN;

J ONHCHIBATh M3yYCHHBIE CBOMCTBA TeN U (PU3UYECKHE SIBJICHUSA, UCHOIB3YS (PU3NYECKHE BEIUYMHBI
(macca, 00bEM, MJIOTHOCTH BEIECTBA, BPeMs, MMyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIIPYrOCTH, CUia
TSKECTH, BEC Tela, cuja TPeHHUs, NaBjieHue (TBEPAOro Tela, KHUAKOCTH, ra3a), BHITAJIKUBAIONIAS CHIIA,
MeXaHU4YecKas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJbI, KO3()(PUIHMEHT MOJE3HOTO NeHCTBUS
MEXaHHU3MOB, KHHETHYECKas M TOTEHIHUAlbHAs DSHEPrus), MNpPH ONUCAaHUH NPABHIBLHO TPAKTOBATh
(bu3MYECKU CMBICT HCIOJB3YEMbIX BEITUYHMH, UX OOO3HAYEHHMS W €IUHHUIBI (U3NYECKUX BEIMYUH,
HaXOoJUTh (OPMYJbI, CBA3BIBAIOIINE AAHHYIO (U3HUECKYIO BEJIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH
rpaduKky U3y4eHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEINYMH;

o XapaKTepH30BaTh CBOMCTBA Tel, GU3UUYECKUE SBICHUS U MPOIECCHI, UCTIOIb3Ys MPaBUIa CIOKEHUS
cul (BHOJB OJIHOM TMpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumenaa, MpaBUIO PaBHOBECHS phluara
(670Ka), «30JI0TOE MPABUIIO» MEXAHHKHU, 3aKOH COXPAaHEHHUS MEXaHMYECKOH IHEepruu, MpH 3TOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aITUCHIBATh €r0 MAaTEMATHUYECKOE BBIPAKECHHE,

o OOBSCHATH (PU3NYECKUE SBIICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTyallui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATh TPUIMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
3 1-2 Jormueckux maroB ¢ omopod Ha 1—2 M3ydeHHBIX CBONCTBA (U3UYECKUX SBICHUH, (U3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

o pemath pacy€THble 3a7aud B 1—2 AeWCTBUSA, HUCIHOJIB3YS 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINE
(du3nuecKkre BEIMYMHBI: HA OCHOBE aHallM3a yCJIOBUS 3a7ayd 3allMChIBAaTh KPATKOE YCIIOBUE, TIOJCTABIATh



¢u3nveckre BeTMYMHBI B POPMYIIBI U IPOBOAUTH PACUEThl, HAXOIUTH CIIPABOYHBIC JaHHBIEC, HEOOXOUMbIE
IUISL pELIeHHUs 3324, OI[CHUBATh PEATMCTHYHOCTD MOJYYCHHON (PU3NUECKON BETHUUHEI;

J pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUThH IPU HOMOITH (PU3UIECKUX METOJIOB, B OTIMCAHUH
HCCIIEIOBAHUS BBIACIATH IIPOBEPSEMOE IPEAINOJIOKEHUE (TUIIOTE3Y), pa3iuyaTh M HMHTEPIPETUPOBATH
MIOJIyYEHHBIH Pe3yNbTaT, HAXOAUTH OIIMOKU B XOJ€ OIBITA, JIEJIaTh BBIBOJBI [0 €T0 PE3yJbTaTaM;

J MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3NYECKUX SBICHUNW WM (U3NYECKUX CBOWCTB TEI:
(bopMyTHpOBaTh MPOBEPSEMBIE MPEAIOI0KEHUS, COOMPATh YCTAHOBKY M3 IPEIIOKEHHOTO 000pyI0BaHHUS,
3aMMChIBaTh X0/ ONbITA U (POPMYIUPOBATH BHIBOIbL;

J BBIIIOJIHATH IPSIMbIE U3MEPEHMSI PACCTOSIHUSL, BPEMEHH, MAcChl Tella, 00bEMa, CUIIbl U TEMIIEPATYPHI C
WCIIOJb30BAHNEM AHAJIOTOBBIX W HH(POBBIX NPHOOPOB, 3aMUCHIBATH TOKa3aHUS NPHOOPOB € Y4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

. MIPOBOJUTH  HUCCJIEIOBAaHHE 3aBUCHUMOCTH OJHOM  (U3MUECKONW BEJIWYMHBI OT JPYrod cC
HCIOJIb30BAHMEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBMXKYLIETOCS Tejla OT BPEMEHH
JBUKEHMS TeJa, CUJIbl TPEHUs CKOJIBKEHHUS OT Beca Tela, KayecTBa OOpabOTKH MOBEPXHOCTEW Tel M
HE3aBHCHUMOCTH CHJIbl TPEHHsS OT IUIOUIAJM CONPUKOCHOBEHHUS TEJ, CHJIbl YIPYrOCTH OT YIIUHEHUS
MPYKUHBI, BBITAJIKUBAIOLIEH CUJIbI OT 00bEMa MOrPYKEHHON YacTH Tela U OT IJIOTHOCTU >KMJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJa, OT TNIyOHMHBI, Ha KOTOPYIO MOTPYXEHO TEJO, YCIOBHM MaBaHUs Tell,
YCIIOBUH paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHWU Y4eOHOTO HCCIEAO0BaHUSA,
coOuparh YCTaHOBKY U BBITIOJHSITH U3MEPEHHUS, CIEIYys MPEUI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YJIbTATHI
MOJIyY€HHOM 3aBUCHUMOCTH (PU3MUECKHUX BEIUYMH B BHJE NPEAJIOKEHHBIX TaOnuil M rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

J MIPOBOJUTH KOCBEHHBbIE H3MEpPEHUS (PU3NYECKHX BEJIWYUH (IJIOTHOCTh BEHIECTBA HKHUAKOCTU H
TBEPAOIO TeEJa, CUjIa TPEHUS CKOJIBKECHMS, AABJICHHE BO3/yXd, BBITAJKMBAIOIIAsA CHJIA, JEUCTBYIOIIAs HA
HOTPY’KEHHOE B JKUAKOCTh Te€JO, KOI(PMUIMEHT IMOJE3HOro NEHCTBUSA MPOCTBIX MEXaHU3MOB), CIEAys
IPEUI0)KEHHON MHCTPYKLMU: MPU BBINOJHEHUU M3MEPEHHI cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIIATh 3HAYCHUE HCKOMOW BEJITMYMHBI;

. coOJro1aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;

o yKa3bplBaTh IPUHLUMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAOLINECs COCY/Ibl, OapOMeTp, pblyar, MOABMKHBINA U HEMOBUKHBIN OJIOK, HAKIIOHHAs
IIJIOCKOCTB;

o XapaKTepU30BaTh MPUHLUIBI ASHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € ONOPOM
Ha HUX ONMCcaHUs (B TOM 4YHUCIE: MOJAUIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA, TMIPABIMUYECKHH Ipecc,
MaHOMETp, BBICOTOMEp, HOPIIHEBOW HAcOC, apeoMEeTp), MCIOJb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHX
SBJICHUH 1 HEOOX0JUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOAUTH HPUMEpPHl (HAXOAUTh HHGPOPMALMIO O IMpUMepax) MPAKTUUYECKOTO MCIOJIb30BAHUS
¢u3nyeckux 3HAHUM B IOBCEIHEBHOW >XKM3HU s obecredyeHus 0e30MacHOCTH NHpU OOpallleHHH C
npubopamMH ¥ TEXHUYECKMMHU YCTPOUCTBAMH, COXPAHEHUs 3J0POBbs U COOIIOIEHHS] HOPM 3KOJOTMYECKOTO
IIOBEICHUS B OKPYXKaIOLIEH Cpene;

o OCYILIECTBIIATH OTOOP HMCTOYHHMKOB HH(opMaiu B VHTepHeTe B COOTBETCTBHM C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUN M INYTEM CpPaBHEHUS DPA3IIUYHBIX HCTOYHUKOB
BBIJIENIATh HH(POPMALIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI;

o HCIOJb30BaTh MPHU BBHINOJIHEHUH YUEOHBIX 33/laHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3UUIECKOTO
COJIEp’KaHus, CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTd MHTEpHET, BIaseTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHbIE KpaTKUE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (U3NYECKOTO COAEP)KaHUS, B TOM 4YHCIEe MyOIMYHO JenaTh KpaTKUE COOOIIEHUs O
pe3yibTaTtax MPOEKTOB WM Y4eOHBIX HCCIEJI0BaHWM, MPU 3TOM I'PaMOTHO MCIIOJB30BaTh HM3Yy4EHHBIN
MOHATUHHBIN anmnapat Kypca (PU3MKH, COMPOBOXKIATH BHICTYIUICHHE ITPE3CHTALIUCH;



. MPU BBITIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUM pacHpeiessiTb OO0s3aHHOCTU B TpyIIe B
COOTBETCTBUU C TIOCTABJICHHBIMU 3a/ladyaMU, CJICIUTh 3a BBINOJHEHUEM IUIaHa JEUCTBUH, aJIeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIQA B  JCATCILHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIHX.

K konmy oOydenuss B 8 KJiacce TpeIMETHBIC PE3y/IbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y OOYHAIOIIUXCSA YMEHUI:

. WCIIOJIb30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMW)KCHHE aTOMOB M MOJIEKY,
arperaTHeIe COCTOSIHHS BEUIECTBA, KPUCTAIUTMICCKHE U aMOpP(HBIE Tella, HACKHIIICHHBIM U HCHACHIIIICHHBII
nap, BIQXHOCTb BO3/yXa, TeMIleparypa, BHYTPEHHsSISI DHEpPrus, TEIJIOBOM JIBUTaTelb, AJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, SJIECKTPUUYECKOE TOJIe, MPOBOJHUKUA U JUAJICKTPUKU, MOCTOSIHHBIA AJIEKTPUUECKHUI
TOK, MarHUTHOE TI0JIE;

J pasnuyath SBJIEHMS (TEIJIOBOE pACHIMPEHUE M CKaTue, TeIuvlolepenaya, TEIIOBOE paBHOBECHE,
CMayMBaHMWE, KaNMWULSIPHBIE SIBIICHWS, WCIAPEHUE, KOHJEGHCAlMUsl, TUIABJIICHHE, KPHUCTAILTU3AIIMS
(oTBepleBaHME), KUIIEHUE, TeIUlonepenaya (TerIoNnpOBOJHOCTh, KOHBEKIIHS, W3y4eHHUE), SICKTPU3ALIM
TeJ, B3aUMOJICHCTBUE 3apsIOB, NEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aUMOJICHCTBUE
MAarHuToB, JEHCTBUE MArHUTHOTO TIIOJS HA TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAash WHIYKIUS) TIO
OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE
SIBJICHHE;

. pacro3HaBaTh MPOSIBIICHWE M3YYCHHBIX (PU3UUYECKHX SBJICHHH B OKPYXKAIOIIEM MHpPE, B TOM YHUCIIE
(dbu3uvecKkue SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSHKCHHE W KalNWUISPHBIC SIBICHUS B TPHUPOJIE,
KpUCTAJIJIBI B npupoje, uinydenue CoiHila, 3aMep3aHue BOJI0EMOB, MOpcKHUe Opu3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHE SBJICHHS B aTMocdepe, SIEKTPUYECTBO >KHUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiH, aperd MmorocoB, poib MArHUTHOTO MOJIS U1 AKU3HU Ha 3eMJie, MOJISPHOE CUSHUE,
MIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B yUeOHYIO, BBIAEIATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(hbUBUYECKUX SIBICHUM;

. ONHCHIBATh M3yYCHHbIE CBOMCTBA Te€N M (PU3MYECKHE SIBJICHUS, UCHOJIb3YS (PU3NYECKHE BEINYMHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, YAeIbHas TEIJIOEMKOCTh BEIIECTBA, yAEIbHAS
TEIUIOTa IUIABJICHUS, YyAeiIbHas TeIuloTa mNapooOpa3oBaHMs, YAeNlbHas TEIJIOTa CTOpPAaHUsS TOIUIMBA,
KO3(G(GUIMEHT TMOJIe3HOr0 JACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAs BJIQXKHOCTH BO3/yXa,
AIIEKTPUYECKHM 3apsl, cuja TOKa, IEKTPUUYECKOE HAMpPsLKEHHE, CONMPOTHBIICHHWE MPOBOJHUKA, YAEIbHOE
COMPOTHBIICHUE BELIECTBA, pabOTa W MOIIHOCTb JJIEKTPUYECKOTO TOKAa), MPU OMNHCAHUU IPABUIBHO
TPakTOBaTh GU3UYECKUIN CMBICI UCHIOIB3YEMbIX BEIMUNH, 0003HAYCHUS U €TUHUIBI (PU3NUECKUX BEIUYUH,
HaXOoJUTh (OPMYJbl, CBA3BIBAIONINE AAHHYI (U3HUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

. XapaKTepu30BaTh CBOWCTBA TeJd, (U3WYECKUE SBIECHUS U TPOILECCHI, HUCIHOIb3yS OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA, MPUHIUI CYNEPIIO3UIIMU Moel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma ams ydacTka uenu, 3akoH [xoymns—Jlenna,
3aKOH COXPAHEHUsS SHEPruH, MPH STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U 3alUCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

. OOBSCHATh (DU3MYECKHE TPOIeCCHl M CBOWCTBA Tell, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISITh MPUYNHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE
3 1-2 Joruueckux maroB ¢ omopoid Ha 1—2 M3yUEHHBIX CBOMCTBa (PU3WYECKUX SBIECHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. pemath pacy€THble 3a7aud B 2-3 JEWCTBUSA, HUCIOJB3YS 3aKOHBI U (POPMYIBI, CBS3BIBAIOILINE
¢u3nuecKkue BENWYMHBI: Ha OCHOBE aHAlM3a YCIOBHUsS 3a/laddl 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEJ0CTaTOK JaHHBIX JUIS PEIICHUS 3a/1a4H, BIOMPATh 3aKOHBI M OPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOJNTh Pacy€Thl M CPABHUBATH IMOJIyYEHHOE 3HAYeHUE (HU3MUECKON BEIMYMHBI C H3BECTHBIMHU
JTAHHBIMU;



J pacro3HaBaTh MpoOJIEMbl, KOTOPBIE MOYKHO PELIUTh HPU MOMOIIM (U3UIECKUX METOJIOB, UCHOIb3YS
ONMCAHUE HCCIIENOBAHUS, BBIICIATH IPOBEPSIEMOE IPEAIIOJIOKEHUE, OLICHUBATh MPABUIBHOCTh IMOPSAIKA
IIPOBEJICHUS UCCIIEJOBAHMUS, JIENIaTh BBIBOIBL;

J NPOBOJUTH ONBITHl MO HAOMIONCHUIO (PU3MUECKUX SBJICHUH WM (PU3HUECKUX CBOWCTB Tel
(kanwiuIspHBIE SIBJIEHUS, 3aBHCHUMOCTbH JaBJIEHHUS BO3AyXa OT €ro o0bEéMa, TeMIlepaTypbl, CKOPOCTH
Ipolecca OCThIBaHUS M HarpeBaHusl IpU M3IYYEHHH OT IBeTa H3iIydaroued (MorIomaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOABI OT TEMIEPATyphl KUAKOCTU U IUIOIAAU €€ MOBEPXHOCTH,
AJIEKTpU3ALUA TEJ U B3aUMOJCUCTBUE 3JIEKTPUUYECKUX 3aps0B, B3aUMOIECHCTBUE NOCTOSIHHBIX MAarHuTOB,
BU3yaJIU3alisi MArHUTHBIX I0JI€H MOCTOSHHBIX MarHUTOB, JEUCTBUS MAarHUTHOTO IOJIS HAa NPOBOJHUK C
TOKOM, CBOWCTBa AJIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (hopMyIHpoBaTh
IIPOBEPSIEMBbIE MPEAIONIOKEHHS], COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYyJOBaHMsI, OIUCHIBATE X0/
ombITa ¥ (pOpMYIHPOBATH BHIBOIBL;

. BBITNIOJIHATh TPSIMBbIE U3MEPEHUsI TEeMIEepaTypbl, OTHOCUTEIbHOW BJIA)KHOCTH BO3AyXa, CUJIbI TOKa,
HaIpsDKEHUS C HUCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MYECKUX BEJIMYMH, CPaBHUBATh
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COTFOTHOM MOTPEITHOCTH;

. MIPOBOJUTH  HCCIEIOBAaHHE 3aBUCHUMOCTH OJHOM  (PU3MUECKONH BEJIWYMHBI OT JIPYrod cC
WCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHUBIICHUS TPOBOAHHUKA OT €T0 JJINHBI, IUIOIIA U
MONEPEYHOI0 CEYEHUS U YJIENbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIErO Yepe3
MPOBOJHHUK, OT HANpPSKEHUS Ha TMPOBOJHUKE, HCCIIEIOBAHUE IOCIEAOBATEIFHOTO U MapajliebHOTOo
COEJIMHEHUI MPOBOJHUKOB): MJIAHUPOBATh MCCIEI0BAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHMUS,
clenys MpeioKeHHOMY IIaHy, (GUKCHPOBaTh Pe3yibTaThl MOJTYYEHHON 3aBUCHMOCTH B BUZE TaOIUI] U
rpaduKoB, eaTh BBIBOBI 10 pe3yJbTaTaM HCCIeI0BaHNUS;

J MIPOBOJUTH KOCBEHHbIE M3MEpEeHUs (GU3NYeCKHX BeNIUYUH (yIelbHas TelI0EMKOCTh BEIIECTBa,
COMPOTHBIIEHUE TPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPUYECKOrO TOKA): IIAHUPOBATh W3MEPEHMS,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, CIIE€Ays MPEAJI0KEHHON MHCTPYKIMH, U BBIUMCIATH 3HAUCHUE
BEJTUYMHBI;

. coOJr01aTh MpaBHUJia TEXHUKU O€30TIaCHOCTH Mpu padboTe ¢ 1abopaTopHbIM 000pYI0BaAHUEM;

J XapaKTepU30BaTh MPUHLUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOit
Ha MX OMHUCaHUS (B TOM 4YHCIIE: CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIbTMETP, CUETYMK OJICKTPUYECKON HHEpPruM, 3JICKTPOOCBETHTENbHbIE MPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOpsl  (MIPUMEPHI), AIIEKTPUUYECKHE MPEAOXPAHUTENN, SICKTPOMArHUT, O3JIEKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKa), UCHOJb3Ysl 3HaHUS O CBOMCTBAX (DM3MUYECKUX SIBJICHUM U HEOOXOIUMble (PU3NUECKUE
3aKOHOMEPHOCTH;

. pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HM3MEpPHUTEIbHBIE NPUOOpPHI MO CXeMaM U
CXEMaTHYHbIM DPHUCYHKaM (GKHJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP, IBUraTENb
BHYTPEHHETO CrOpaHus, OJIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl DIEKTPUYECKHX Lemed ¢
MOCJIEIOBATENIbHBIM U TApAJJICIIbHBIM COCIUHEHHEM DJJIEMEHTOB, pa3jnyas yYCIOBHbIE O003HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX ILIETICH;

. MPUBOJIUTh TpPHUMEPHl (HAXOIUTh HWHGOPMAIMI0 O MpHMepax) MPAKTHUYECKOTO HCIOIb30BaHUS
¢u3nyeckux 3HAHUM B TOBCEIHEBHOW >KU3HU M obOecredeHuss O€30MacHOCTU MpH OOpalleHuu ¢
npubopamMu ¥ TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHsI 3/J0POBbsS U COONIOJICHUSI HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXAIOLIEH Cpene;

. OCYIIECTBIATh OUCK HHPOPMALIUU (PU3UUECKOTO co/iepKaHus B IHTepHeTe, Ha 0CHOBE UMEIOILUXCS
3HAaHUM W TYTEM CpPaBHEHHUS JOTMOJHUTEIBHBIX MCTOYHUKOB BBIACTATH MHPOPMAINIO, KOTOpas SBISETCS
MPOTHBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

. HCIOJb30BATh MPHU BBHINOJIHEHUH YYEOHBIX 33/laHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3UUIECKOTO
COJIep’KaHus, CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu VHTepHeT, BIafeTh NpUEMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus MH(POPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;



J co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KPAaTKHUE YCTHbIE cOOOmIeHHs, 0000mas uHPOpMaLUIO U3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUs, B TOM YHCJE MyOJINYHO MPENCTABIATh PE3yIbTATHI
IIPOEKTHOM HJIM HCCJIENOBATEIbCKON JESITENbHOCTH, INPU 3TOM TIPaMOTHO HCIOJIb30BaTh H3YYEHHBIN
MOHATUIHBIN anmapat Kypca (PU3MKH, COITPOBOXKIATH BHICTYIUICHHE MTPE3CHTALIUCH;

J IPU BBIMOJIHEHHH Y4YEOHBIX IMPOEKTOB M MCCIENOBAaHMN (U3NYECKUX MPOIECCOB pPACIpPEesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/la4aMU, CICIUTHh 3a BBINOJIHEHHEM IUIaHA
JIEWCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATH COOCTBEHHBIH BKJIAJ B JEATEIHHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTD Pa3peliaTh KOH(DIMKTHI.

K kxoHumy oOydyenuss B 9 kJacce mIpeaMEeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTD y 00OYJAIOIINXCS YMEHUI:

J HCIO0JIb30BATh IOHATHUS: CUCTEMa OTCYETA, MarephalbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBWXKEHUs, nedopmanus (ymnpyras, IUIaCTHYECKasl), TPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U IEperpy3Kd, LEHTP TSDKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKHE KoJieOaHWsI M BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK,
AIIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JE€KTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAJIbHO30PKOCTH,
CHEKTpPbI UCIIYCKaHUs U MOTJIOUICHHUS], albda, OeTa- U raMMa-u3JIydeHus, U30TOIbI, /IepHasl SHEPreTHKa;

J pasnuyath sBieHUs (paBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE JIBUYKEHNE, PABHOYCKOPEHHOE
MpSIMOJIMHENHOE JIBMKEHHE, CBOOOJHOE TMaJeHHe TeJ, pPaBHOMEpPHOE JABM)KEHHE 110 OKpPYKHOCTH,
B3aUMO/ICHCTBUE TEJ, peaKTUBHOE JBM)KEHHE, KojeOaTelbHOEe JIBIKEHHUE (3aTyXarolllhe M BBIHYXJICHHbIE
KojieOaHus), PE30HaHC, BOJHOBOE IBI)KEHHE, OTpaX€HHE 3BYKa, MPSIMOJIMHEITHOE paclpocTpaHEeHUeE,
OTpakKeHHE U TNPEIOMJICHHE CBETa, MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3jioKeHHe Oeloro CBeTa B
CHEKTp U CJOXXEHUE CHEKTPaJbHbIX IIBETOB, IUCIEPCUsl CBETA, €CTECTBEHHAas paJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JINHEHYATOr0 CIEKTpa M3JIy4eHHUsI) N0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBIICHUE;

J pacro3HaBaTh IPOSIBIEHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLEM MUpPE (B TOM 4YHCIE
¢bu3nyeckue SBIEHHUA B MpPUPOJE: MNPHIMBBI U OTJIMBBI, JBHXKEHHE IUIaHeT COJHEYHOH CHUCTEMBI,
PEaKTUBHOE [IBWJKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH, 3€MIICTPICCHHE,
celicMUYeCKHe BOJIHBI, I[yHAaMH, 3X0, L[BETa Tel, ONTUYECKHE SIBIEHUS B NpUPOJE, OHOIOTHYECKOe
JeWCTBUE BUAUMOTIO, YIbTPa(HUOIETOBOrO U PEHTT€HOBCKOIO M3Jy4€HUH, €CTECTBEHHBIH PaJlOaKTUBHBIN
(GOH, KOCMUYECKHE JTy4H, PaAHOAKTUBHOE U3JIyd€HHUE NPUPOJHBIX MUHEPAIOB, JAEHCTBHE PaJMOAKTUBHBIX
U3IYy4YEeHUH Ha OpraHu3M 4YeJIOBEKa), IIPU 3TOM MEPEBOIUTh NPAKTUYECKYIO 3a7a4dy B y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBJICHUM;

o ONMCBIBATh M3y4YEHHBIE CBOICTBA TNl M (pU3MUYECKHE SBICHMS, MCIOJIB3Ys (PU3MUECKUE BEITMYMHBI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JIBUXKEHHUH, YCKOPEHUE, IiepeMellieHue, yTh,
yIJIOBasi CKOPOCTb, CUJIa TPEHMs, CUJIa YIIPYrOoCTH, CHJIAa TSKECTH, YCKOpPEHUE CBOOOJHOIO MajJEHUus, BeC
TeNa, UMILYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHW4Yeckas paboTa U MOIHOCTb, IOTEHLUAJIbHAS 3HEPTUs Tena,
MOJHATOTO HaJ IOBEPXHOCTBIO 3E€MJIM, IOTEHLUAJIbHAs DSHEPIus CXKaTOW IpPYKHUHbBI, KHHETUYECKAs
SHEPIrus, NOJHAs MEXaHUUYECKasi SHEPIHsl, IEPUOJ U 4acTOTa KOJIeOaHU, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U
BBICOTA TOHA, CKOPOCTb CBETA, IMOKA3aTellb MPEJOMIICHUS CPe/ibl), IPH OMUCAHUU IPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCHOJb3YEMBbIX BEJTUYMH, 0003HAYEHUS U €IUHHILIbI (PU3MUECKUX BEJINYMH, HAXOIUTh
(bopMyInbl, CBSA3bIBAIOIIME JAAHHYIO (PU3MUECKYIO BEIWYHMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH I'paduKu
M3YyUEHHBIX 3aBUCUMOCTEHN (PU3MUYECKUX BEIUYHH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SIBICHHUS U IMPOLECCHI, MCIOJIb3Ys 3aKOH COXPaHEHMS
SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NPUHIUI CYNEPHO3ULUU CUJI, IPUHLUI OTHOCHTEIbHOCTH
I'anunest, 3akonbl HbrOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAXEHUS U IIPEJIOMJICHUS CBETa,
3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YMCEII IIPH SIAEPHBIX PEAKLUAX, IPH 3TOM J1aBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

J OOBSICHATH (PU3UYECKHE IPOLECCHl M CBOMCTBA TEl, B TOM 4YHCIE M B KOHTEKCTE CHTyalui
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHUUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE



u3 2-3 JOrMYecKHX IIAaroB C OMOPOd Ha 2—3 WM3yYCHHBIX CBOMCTBA (DM3MYECKUX SBICHHH, (PU3MUECKHX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

. pemaTth pacy€THbIC 3a/layu (OMUpaloUIMecs Ha CUCTEMY M3 2—3 ypaBHEHHUI), MCHOJb3Ys 3aKOHBI U
(dopmynbl, cBs3bIBalOIIME (U3NUYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS 33/1a4d 3alUCHIBAThH
KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAMMBIE Ul PELICHHUS, TIPOBOJUTH PACUYEThl M OIICHUBATh PEAIMCTHYHOCTH MOJTYYEHHOTO 3HAUYEHUS
(U3HYECKON BEIIMYUHBL;

J pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PELINThH HPU MOMOIIM (HUIUIECKUX METOJOB, UCIOIb3YS
OTHMCAaHWE MCCIIEOBAHUS, BBIJCIATH IPOBEPSEMOE MPEIIONIOKEHUE, OICHUBATh NMPABUIBHOCTD MOPSAKA
MIPOBEICHUS MCCIICIOBAHNS, IIaTh BBIBObI, HHTEPIIPETHPOBATH PE3yAbTaThl HAOIIOJCHUN 1 OIIBITOB;

J MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBJICHUH MM (PU3NIECKUX CBOWCTB TeN (M3ydeHHE
BTOpOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpAaHEHUS DHEPTUH, 3aBUCUMOCTH TEepHOJIa KOJIeOaHUH MPYKUHHOTO
MasiTHHUKa OT MacChl Tpy3a M KECTKOCTH MPYKUHBI ¥ HE3aBHCUMOCTh OT aMIUIUTYABI MaJIbIX KOJICOaHUH,
MPSIMOJIMHEHHOE PAcCIpOCTpaHEHHWE CBETa, pa3jioKeHHe OeNloro cBera B CIHEKTP, HW3YyUeHHE CBOWCTB
M300pakKeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHHS MpeaMeTa B coOUparolie JIMH3e, HaOI0IeHIE
CIUTOITHBIX W JIMHEHYATHIX CIIEKTPOB U3JTyUEHHs): CAMOCTOATEIIEHO COOMPATh YCTAaHOBKY M3 H30BITOYHOTO
Habopa 000pyAOBaHUS, ONIICHIBATh X0 OTIBITA U €T0 Pe3yIbTaThl, (POPMYINPOBATH BHIBOIHI;

o MPOBOJIUTh TIPH HEOOXOTMMOCTH CEPHIO TIPSAMBIX W3MEPEHHU, OIpENelsisi CpeaHee 3HaueHHe
n3MepseMoil BennuHuHbl ((POKYCHOE paccTosiHuEe coOHparoleil JIMH3bI), 000CHOBBIBATH BHIOOpP crocoba
u3MepeHus (U3MepUTeIbHOTro mpudopa);

o MIPOBOJIUTH HCCIIEIOBAaHNE 3aBUCUMOCTEH (U3UYECKUX BEIWYMH C WCIOJB30BAaHHEM TPSIMBIX
M3MEpEeHUH (3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBIKEHUH 03 Ha4aJbHON CKOPOCTH,
nepuoja KoyiebaHuii MaTeMaTUYecKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUS CBETA OT
yria MajeHus U yria MNpeioMJIeHHs OT yIila MajJeHus): IUIAHUPOBATh HMCCIEAOBAHHME, CAMOCTOSATEIHHO
coOuparh yCTaHOBKY, (PMKCHPOBATh PE3YIbTAThl MOJIYUYEHHOU 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B BUIEC
Tabnuu 1 rpaduKoB, AeJaTh BHIBOBI IO Pe3yabTaTaM HCCIIEI0BaHUS;

J MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHUH (CPEIHSIsE CKOPOCTh U YCKOPEHHE Tella MpH
PaBHOYCKOPEHHOM JBHXEHHH, YCKOPEHHE CBOOOTHOrO MaJieHus, KECTKOCTh MPYXHUHBI, KO3 UIIHEHT
TPEHHS CKOJIbXKEHHS, MeXaHU4ecKast paboTa U MOIIIHOCTb, YaCTOTa U MEPUOJ KOJIeOaHU MaTeMaTHYECKOTO
U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHJia coOOMparoueil JTMH3bI, PaAUMOaKTUBHBIN (OH): MIaHUPOBATH
U3MepeHus, COOMpPaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUs, CIEAys MPEeAoKeHHON
MHCTPYKIMHU, BBIYUCIATH 3HAUCHHUE BEIUYMHBI M aHAJIM3UPOBATH IOJYYEHHBIE PE3yAbTaThl C y4ETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

. coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;

. pa3nuyaTth OCHOBHBIC TPU3HAKH U3YUYEHHBIX (PHU3MYECKHX MOJENel: MaTepuanbHas TOoYKa,
abCoMIOTHO TBEPIOE TENO, TOUCUHBIM MCTOYHHMK CBETA, Jy4, TOHKAas JIMH3A, IUIAaHETapHas MOJENb aToMma,
HYKJIOHHAsI MOJIEIb aTOMHOTO Spa;

. XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOPOit
Ha WX onucaHus (B TOM YHUCIE: CIUAOMETP, JaTUMKH MOJOXKEHMs, PAacCTOSIHUA M YCKOPEHUs, pakerTa,
9XO0JIOT, OYKH, IEpPUCKOI, (oToammnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JJ03UMETp, Kamepa
Bunbcona), ucnosnp3ys 3HaHHS O CBOWCTBaX (PU3MUECKUX SBJICHUM M HeoOXoaumble (U3NUYECKue
3aKOHOMEPHOCTH;

J UCTOJb30BaTh CXEMbl UM CXEMAaTUYHble PHUCYHKM H3YYEHHBIX TEXHHYECKMX YCTpPOIMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU pEIIeHUH y4eOHO-TNPaKTHUECKUX 3ajad,
ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS M300paKeHUH B IJIOCKOM 3epKajie U coOuparolei JIMH3e;

J OPUBOAUTH TPUMEpPHl (HAXOAUTH HHGPOPMALMIO O TpUMepax) MNPAKTHUYECKOTO MCIIOJIb30BAHUS
¢u3nUecKux 3HAHUM B TOBCEIHEBHOW >KU3HU I obOecredeHuss O€30MacHOCTU IMpH OOpaIleHuu ¢
npubopamMH M TEXHUYECKUMHU YCTPONUCTBAMH, COXPAaHEHHsI 3/I0POBbsS U COOMIOICHUSI HOPM SKOJIOTUYECKOTO
MIOBEJICHUSI B OKPY’KaIOIIeH Cpesie;



. OCYIIECTBIISATh NOUCK HH(popManmu (pu3nyeckoro cojepxanus B VHTepHETE, CaMOCTOSTEIHHO
(bopMynUpysl MOMCKOBBIH 3aMPOC, HAXOAUTD MYTH OIPEIEIICHUS TOCTOBEPHOCTH MOIy4eHHON HH(POPMALIUU
Ha OCHOBE UMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX UICTOYHHUKOB;

. WCIOJB30BATh MPHU BBHIIOJIHEHUN YUEOHBIX 33/IaHUH HAYYHO-TIOMYIISIPHYIO JINTEPATypy (PU3UUIECKOTO
COJIepKaHUs, CIIPaBOYHBIE MAaTEPUAIIbI, pecypchl ceTu VIHTepHeT, BiIageTh NPUEMAaMU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHHsI Ha OCHOBE WH(OPMAIINU U3 HECKOJIBKUX
HUCTOYHHUKOB (DU3UYECKOTO COACp)KaHUsS, IyOIMYHO MPEACTABIATh PE3yAbTaThl TMPOCKTHOW WM
HCCIIEA0BATENIBCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh M3YYCHHBIM IMOHATHMHBINA anmapaT
U3y4aeMoro pasjena (pU3MKM M CONPOBOXKJIATh BBICTYIUICHHE NpE3CHTAlMed C yd4éToM OCOOEHHOCTEeH
ayIUTOPUHU CBEPCTHUKOB.
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padoTsI padoThbI
1 dusrka — HayKa o0 MpUpoJIe. SBICHUS 1 https://m.edsoo.ru/35YPBIW
pupoabl. Du3ndeckue sBICHUS 5K
) MexaHHUYEeCKHE, TEIUIOBBIE, dJIEKTPHUECKHUE, 1 https://m.edsoo.ru/116U53L 6
MarHUTHBIE, CBETOBBIC, 3BYKOBEIC SIBJICHUS H
https://m.edso0.ru/6ZYFTFP
3 dusnyecKue BEIMINHBI U MX U3MEPCHHE 1 A7
Ypok- "N
POK-HCCICHOBAIHE "H3MEpeHie https://m.edsoo.ru/VQGCNS8I
4 TeMIepaTypbl MPU MOMOIIHU KUJKOCTHOTO 1 1 MP
TepMOMETpPA U JaTYMKa TEMIIepaTyphl" T
Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
5 U3y4aroT npupoay. EcrecTBeHHOHAYUHBIIH 1 https://m.edsoo.ru/3LPP2HP
MeToJ mo3HaHus. Onucanue PU3nIecKux X2
SIBJIEHUM C IIOMOIILIO MOJZEIEH
Ypok-uccnenoanue "[IpoBepka runoTesbl:
6 JaIbHOCTH MMOJIETA [ApUKa, MYIEHHOTO 1 1 https://m.edsoo.ru/9YLZITE
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE MU
BBICOTA ITyCKa"
C .0
TPOCHHC BEIIECIBA. LIIBITEL, https://m.edsoo.ru/F5PU40L
7 JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 YR
BEIECTBA —
https://m.edsoo.ru/HQ31SN1
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Ypok- O
POX-HCCICAOBATHE (LILBITHL T https://m.edsoo.ru/FT87UNT
9 HAOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»
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https://m.edsoo0.ru/STRDWA

10 ArperaTHble COCTOSIHUS BEIIECTBA CXM
B3anmocBs3b MEXY CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHBIX COCTOSHUSAX H UX https://m.edsoo.ru/AWM1DB
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. 148
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 MexaHnudeckoe JBmxkeHue. PaBHOMepHOE U https://m.edsoo.ru/3W6CCIH
HEPaBHOMEPHOE JBHKECHHUE Bl
https://m.edso0.ru/29GPTJA
13 Ckopoctb. Equnuiiel ckopoctu KL
https://m.edsoo.ru/PVHMNW
14 Pacuer myt 1 BpeMeHU ABMKEHUS
AUA
WNuepuus. 3akoH uHepnuu. B3anmonericteue https://m.edsoo.ru/KX55101B
15 TeJ KaK IPUYNHA U3MEHEHUSI CKOPOCTH %
JBUKEHUS TEJ
16 IInoTHOCTH BemecTBa. Pacuer Maccel u https://m.eds00.ru/0S71X3DP
o0BbeEMa Tejia MO €ro MIOTHOCTH S
17 JlaboparopHas pabota «Onpenenenue https://m.edsoo.ru/OH22P X7
IJIOTHOCTH TBEPAOTO TeIay CX
13 Pemenue 3agau o teme "TUIOTHOCTH https://m.edso0.ru/50DYVY
BemecTBa" G49
19 Cuita Kak XapakTepUCTHKA B3aMMOJICHCTBUS https://m.edsoo.ru/NV56FY1
ten. Cuna ynpyroctu. 3akoH I'yka G2
JlaboparopHas pabota «3yuenue https://m.eds00.r/PXXWED
20 3aBUCHUMOCTH pacTsbkeHus (aedopmarin) HXE
MPYKUHBI OT MPUIOKEHHON CHITBD) -
21 SIBnenue Tarorenus. Cuia TsHKECTH ttps://m.eds00.IOCWIXE
NQE
CBsi3p M@X1y CUJION TSKECTH U MACCOU Tena. https://m.edsoo.ru/8PZHPVL
22 Bec tena. Pemenue 3agau mo teme "Cuia

THKEecTH"

YJ



https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ

Cuna TsKecTH Ha Ipyrux IUIaHeTax.

https://m.edsoo.ru/IM2DOKY

23

dusnyeckue XapaKTePUCTHKH IIJIAHET LI
https://m.edso0.ru/IT1ZGKC
24 N3mepenue cui. Jlunamomerp KH
o5 Bec tera. HeBecoMOCTE https://m.edsoo.ru/UA01SQ8
RE

26 CroxeHue IByX CHJI, HAlTPaBICHHBIX 110 https://m.edsoo.ru/L6SNUZV
OJHOU mpsAMoi. PaBHOEHCTBYIOIIAS CHIT Z8

97 Pemrenue 3ama4 1mo teme https://m.edsoo.ru/MKPXDZ
"PaBHogeiicTByrOmast cri" NX5

08 TpeHue cKoJIbKEHHS U TPEHUE MOKOSI. https://m.edsoo.ru/TALIEOSM
Tpenue B npupoe U TEXHUKE MH
JlabopaTtopHnas pabota «3yuenue

29 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT https://m.edsoo.ru/TAQP4B3
CHWJIBI JIABJICHUS M XapakTepa OA
COIPUKACAIONIUXCS TOBEPXHOCTEH»

30 Perrenue 3a1a4 Ha onpeiecHIE https://m.edso0.ru/5YY23XX
PaBHOJICHCTBYIOIIECH CHITBI SD
Pemenne 3agau mo temam: «Bec Tenay, https://m.edsoo.ru/T9VE39RZ

31 «I'paduueckoe nzodpakeHue cuiny, «CHIIb, F
«PaBHOACHCTBYIOIIAS CHID» -
KoHTposbHas paboTa 1o Temam:

32 «MexaHnnueckoe IBKeHHE», «Macca, https://m.edsoo.ru/P4AROSWE
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe 4D
n300paxeHue cuin, «CHIIbI»

33 JaBnenue. CriocoObl YMEHBIICHHS U https://m.edso0.ru/25TVM1F
YBEITUUCHUS JIABICHUS DL

34 JlaBlieHue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3za https://m.edsoo.ru/544YMX9
0T 00bEMa, TEMIIEPATYPHI WR

35 [lepenaua naBieHus TBEPABIMU TEIAMU, https://m.edso0.ru/CG5P08N

KHUAKOCTAMHU U IrazaMu. 3akon ITackams

WO



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO

I[aBJIeHI/Ie B XXUJKOCTH U Ia3€, BbI3BAHHOC

https://m.edso0.ru/K7T1219U

36 .
JEHCTBHEM CHJIBI TSHKECTH C
37 Perienue 3ama4 mo teme «JlaBiaeHue B https://m.edsoo.ru/UHHC5R
JKMIKOCTH U rase. 3akoH [lackaisay» B6W
https://m.edsoo.ru/7THDBMD
38 Cooblmarommecs: CoCypl
HR2
. https://m.edso0.ru/67X2L F39
39 IManpaBnuueckuii mpece 5
40 Manowmertpsl. [TopiiHeBOH KUAKOCTHBIN https://m.edso0.ru/5G846G71
Hacoc 8
Atmocdepa 3emiu. [Tpuyannsl
41 CYIIIECTBOBAHMSI BO3AYIIHOW 000I0UKH https://m.edsoo.ru/DRQ6ZP
3emin. 3aBUCUMOCTH aTMOC(EPHOTO wWiM
JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODS
42 Bec Bo3myxa. ATMochepHOE NaBiIeHre gt\t{ps.//m.edsoo.ru/PYRNEDI
N3mepenue armocdeproro naBneHus. OmpIT
43 https://m.edsoo0.ru/2183TIPD4
Toppuuenau
44 3aBHCHMOCTH aTMOC(EPHOTO AaBICHHS OT https://m.edsoo.ru/YWJFWM
BBICOTBI HaJl YPOBHEM MODS ZlJ
45 Bbapomerp-anepona. ATMochepHOE JaBIICHUE https://m.edsoo.ru/WBNXTP
Ha Pa3JInYHBIX BBICOTAX 7GR
46 Perrenue 3amad mo teme "ArMmochepHoe https://m.edsoo.ru/YWVWL5
nasienue" TAL1
47 JleficTBHE KUAKOCTH ¥ T'a3a Ha MOTPY)KEHHOE https://m.edsoo.ru/SMG9FR4
B HHX TeJIO. ApXUMEI0Ba CHiia 66
JlaboparopHast pva60Ta ((OHPCI[CJ‘ICHI/I@V https://m.eds00.ru/7U40IDLK
48 BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH Ha )
TEJ0, IOTPYKEHHOE B KHIKOCTHY =
49 JlaGopaTopnas pabora o Teme https://m.edso0.ru/OUOBGK

«HccnenoBanue 3aBUCUMOCTH Beca Tella B

KSW



https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW

BOJI€ OT 00BbEMA NOTPYKEHHOH B KUAKOCTh
4acTH Tena»

https://m.edsoo.ru/UMAEQ9Q

IT
50 JIaBaHUE TeIl 10Y
JIab oora "K
ALOpaTOpHai paboTa "ROHCTPYHpORatie https://m.edsoo.ru/BGOVBS6
ol apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U 1 3p
omnpeneneHue e€ rpy30mnoab5EMHOCTH" —
P xal|
eleHue 3a1a4 mo remam: «IliaBanue https.//m.eds0o.r/R7VHLAG
52 cynoB. Bo3ayxomaBanue», «/laBienne 00
TBEPABIX TN, KUIAKOCTEH U Ta30B»
https://m.edsoo.ru/1YIR6J7L
53 Mexanndeckas paborta 5 :
https://m.edsoo.ru/4UUXIHR
54 MomntHocTh. EAWHAITEI MOIITHOCTH 1X
55 Ypoxk-ucciaenoBanue "Pacyét MOIIHOCTH, 1 https://m.edsoo.ru/GDB06555
pa3BUBAEMOM MPHU MOIBEME IO JIECTHUIIE" 8
56 ITpocTeie Mexanu3Mbl. Peruar. PaBHOBecue https://m.edsoo.ru/8YRUOU
CHWJI Ha pblyare GS2
KoHnTposabsHas padora novTeMe «JlaBrienue https://m.eds00.ru/DWLOWO
57 TBEPJIBIX T, )KUJIKOCTECH U Ta30By /
y XQZ
Bcepoccuiickas mpoBepovHas padoTa
PeseprHbIit ypok. PaboTta ¢ Tekcramu no
58 Teme «JlaBiaeHue TBEPIBIX TEI, JKUAKOCTEH 1 https://m.edso0.ru/RFCSYB9
ra3oB» / Bcepoccuiickast mpoBepoyHast F8
pabota
P .
bINArHt B TEXHHKE, OBITY 1 NPHPOAE https://m.edso0.ru/KR7V0IX
59 JlaGopaTopnas pabora «lccnenoBanue 0.5 UT
YCIIOBHM PaBHOBECHS pblyara» T
50 Pemenne 3amau mo treme «YCIoBUs https://m.edsoo.ru/6 AXDHES
pPaBHOBECHS pblyaray 8N
61 Koadduiment noneznoro neicTBus 0.5 https://m.edsoo.ru/4AYEYZD



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

MmexaHu3Ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaKIOHHOMN IIJIOCKOCTH

MW

Pemenne 3agau o reme "Pabora, MOITHOCTb,

https://m.edsoo.ru/\VEF5XBOL

62 KILT" 1 Vs
63 Mexanudeckas sHeprusi. Kunetndeckas u 1 https://m.edsoo.ru/3HQE7HO
IIOTECHIUAIbHAs SJHEPTUs YK
. https://m.edsoo0.ru/46Y22ZP
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUH 1 ME
YPOK-3KCIIEPUMEHT IO TEME
"IKCMEPHMCHTALHOC ONPCACICHHE 5 https:/m.eds00.ru/SM7E7YT
65 N3MEHEHUS KHHETUYECKON 1 MOTEHIINATEHON 1 1 7C
SHEPTUH TPU CKATHIBAaHUH TEJIA T10 T
HAKJIOHHOM IMJIOCKOCTH"
66 KontposnbHast pabota o teme «Pabdota u 1 https://m.edsoo.ru/AECZ9T7
MOIITHOCTh. DHEPTHUSI» EC
67 PesepBHblii ypok. PaboTta ¢ TekcTamu 1o 1 https://m.edsoo.ru/MJIPGGS
TeMe "MexaHnueckoe AByxeHue" A3
PesepBHblii ypok. PaboTta ¢ TekcTamu 1o https://m.edso0.ru/XT2SMNZ
68 1
teme "PaboTta. MoutHoCTh. DHeprus" YM
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN (poBbIE
Tema ypoka KonTpoabnsie | IIpakruyeckue

n/m Bcero U3y4yeHHsi =~ 00pa3oBaTe/IbHbIE PECYPCHI

padoThI padoTsbI

OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-

1 KAHETUYECKOW TEOPUH U MX OTIBITHBIC 1 https://m.edso0.ru/10BIEJBGQ
IO ITBEPXK ICHUS

2 Macca u pa3mep aTOMOB U MOJICKYIT 1 https://m.edsoo.ru/OMIN4E3EH
M ,

3 OACII TBEPIOTO, HHUAROLO 1 1 https:/m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSIHUIT BEIIeCTBA
OO®bscHeHue CBOMCTB TBEPOTO,

4 PKHAKOTO 1 ra3000pashoro coctonHii 1 https://m.eds00.ru/DJY TZQHS3
BEIIIECTBA HA OCHOBE TIOJI0KEHHUI
MOJICKYJISIPHO-KHHETUIECKOH TCOPUHU

5 Kpucranmuueckue u amopdHbIe Tela 1 https://m.edso0.ru/8G73PVM40
C .

6 MAIHBAHHE 1 RAMUEAPHOCTS 1 https://m.eds00.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSKEHUE

7 TemnoBoe pacuIMpeHue U CKaTHE 1 https://m.edsoo.ru/I3N30KS8L
Temneparypa. CBs3b TeMIIEpaTyphl CO

8 CKOPOCTBIO TEIIOBOTO JIBUKCHHUS 1 https://m.edsoo.ru/5XSV6F15B
YJaCTHII
B . 0

9 HYTpCHHSA JHEprits. Crocodb 1 https://m.eds00.ru/BBVCIIMHG
HU3MEHEHUS BHYTPEHHEH SHEPTHU

10 Busl Temonepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpoxk-koHpepenuus "[Ipakruueckoe

1 UCIIOJIb30BaHUE TEIIJIOBBIX CBOMCTB 1 1 https://m.eds0o.ru/UU9100FZW
BEIIICCTB U MaTEPUAIIOB B I[CIISAX
sHeprocoepexeHus"
K .

12 OHIECTEO TEMLIOTEL. ¥ ACbHAA 1 https://m.eds00.ru/88291DDIZ

TCIIJIIOEMKOCTD



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ

13

VYpaBHeHUE TEIUIOBOTO OajiaHca.
TennooOMeH 1 TeTIOBOE paBHOBECHE

https://m.edso0.ru/P52QUVQJE

14

Jlaboparopuas pabota "HccienoBanue
SIBIICHHSI TEINIOOOMEHA TIpU
CMELIMBAHUM XOJIOJHOW U ropsden
BOJIBI"

https://m.edsoo0.ru/FR2N6N5GV

15

Pacuer xonmdecTBa TEILIOTHI,
HE0OX0IMMOTO JIJIsl HarpeBaHus Teja v
BBIJICISIEMOTO UM TIPU OXJIKICHUN

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTtopHnast pabota "OrnpeneneHue
paTopHasd p P
YACIBHOU TEIJIOEMKOCTH BelecTBa"

https://m.edso0.ru/401T1ZJAH

17

DHeprus TOIUIMBa. Y IebHas TEII0Ta
CrOpaHus

https://m.edso0.ru/683AIXYWS

18

[InaBnenue n oTBepaEeBaHUE
KPUCTAJNINYECKUX TeJl. Y IeNIbHas
TEIUIOTA IIABJICHUS

https://m.edsoo.ru/JHES5A1PJF

19

JIaGopaTopHas pabora "Onpeneneaue
paTop p p
YAEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa"

https://m.edso0.ru/LCQXVHGHD

20

[TapooOpazoBaHue 1 KOHIEHCAIHSI.
Ucnapenue

https://m.eds00.ru/CQG4DOQKML

21

Kunenue. Y aenpHas Temiora
napooOpa30BaHKs ¥ KOHICHCAIIUH.
3aBUCHUMOCTb TEMIIEPaTypbl KUIIEHUS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "OnpeneneHre OTHOCUTEIBHON
BJI&YKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienue 3amaq Ha OIIpCACIICHUC
BJIA’JKHOCTHU BO31yXa

https://m.edsoo.ru/N4AXJEXGAL

24

[TpuHIHUIB PabOTHI TETIIOBBIX
nsurareneif. [TapoBas TypOuHa.

https://m.edsoo.ru/6BKWSWY G6



https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

JIBurarens BHyTPEHHErO0 CTOPAHMS

25

KII[ TermoBoro nurarens. Tennosbie
JIBUTATENIN U 3alATA OKPYKAOLIEH
cpebl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHMsI U MIPEBPALLEHUS
OHCPIYH B TCIJIOBBIX ITPOLECCax

https://m.edso0.ru/B1KX6RPQ9

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMme "TemmoBele aBienns. Msmenenne
arperaTHbIX COCTOSIHU BemecTra"

https://m.eds00.ru/9AQ53CC7C

28

KonTponbHas paboTa no teme
"TermnoBble sBIeHUS. 3MeHene
arperaTHbeIX COCTOSIHHI BemecTa"

https://m.edso0.ru/0X03133KU

29

DnekTpuzanus tein. [[Ba poga
ANEKTPUIECKUX 3aPSII0B

https://m.edso0.ru/9E85KDOMD

30

VYpok-uccienoBanue "DiekTpusamus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

31

B3anmonericTBue 3apsoKeHHBIX TEIT.
3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DnekTpuyeckoe noJie. HanpspkeHHOCTD
aneKkTpudeckoro nois. [Ipuniun
CYIEPIO3UINH IEKTPUUECKUX MOJIeH

https://m.eds00.ru/N79CZGZ1J

33

Hocutenu snexTpuueckux 3apsios.
DOneMeHTapHbIi 3apsag. CTpoeHue aroma

https://m.edsoo.ru/AFOIKADMV

34

[IpoBOAHMKY W AWDIIEKTPUKH. 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC CBOMCTB
QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/SXWWOSWJ5

36

DNEKTPUUYECKUH TOK, YCIOBUS €r0
cyuiecTBoBaHus. McTouHuKM
IEKTPUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M

37

JIeNCTBHS DIIEKTPUYECKOTO TOKA

https://m.eds00.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "JleiictBue
AIIEKTPUYECKOTO TMOJISl Ha TPOBOTHUKH U
TUBIIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B METaJLIaX,
YKUJIKOCTSX M ra3zax

https://m.edso0.ru/E4CO0OQYPF

40

DnexTpuyecKkas Uenb U €€ COCTaBHbIE
4acTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toxka. JlabopaTopHas pabora
"N3mepeHue U peryinpoBaHUe CUIIbI
TOKa"

0.5

https://m.edsoo0.ru/9LHH7UNJI

42

DIEKTpUYECKOE HAIIPSKEHUE.
Boastmerp. JlaboparopHas padota
"U3mepeHue u peryaupoBaHue
HanpspKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTtuBiieHUE MTPOBOJHUKA. Y IEIBHOE
COTIPOTHUBJIICHUE BEIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlabopaTopHas paborta "3aBUCHMOCTh
AIIEKTPUYECKOTO COITPOTUBIICHHUS

MIPOBOJIHHUKA OT €ro JJIUHbI, TUIOIIAIU
MOTMEPEYHOI0 CEYeHUs U MaTepuaia”

https://m.edso0.ru/4JDASGZN X

45

3aBHCUMOCTD CUIIBI TOKA OT
HanpspkeHus. 3akoH Oma a7s ydacTka
e

https://m.edsoo.ru/VEZPE70Q8Q

46

JlaboparopHnas pabota "Hccrnenoanue
3aBHCUMOCTH CUJIBI TOKA, HUYIIETO
4yepe3 pe3UCTop, OT CONPOTUBIICHUS
pe3UCTOpa U HaIpsHKEHUs Ha pe3uctope”

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenbpHOE U napaJjijieJIbHOC
COCAMHCHUA ITPOBOAHUKOB

https://m.eds00.ru/HJ990Q3493

48

JlaGopaTopnas pabota "[IpoBepka

https://m.edso0.ru/VQ3VYPOTS8
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IIpaBUJIA CII0KEHUS HANIPSDKEHUN IIPU
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX
pe3uctopos"

49

Jlaboparopras padota "IIpoBepka
ImpaBrJIa JJ1A CUJIbI TOKA MpHU
napauieJIbHOM COCANHCHUN
pe3uctopos"

https://m.edsoo.ru/DPAXG8PZJ]

50

Pemenne 3amaq Ha MPUMCHCHUEC 3aKOHA
Owma JJIA PA3JIMYHOTO COCAMHCHU A
IIPOBOAHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

PaboTa 1 MOITHOCTH AMEKTPHUECKOTO
Toka. 3akoH J[xoyns-Jlenma

https://m.edsoo.ru/40AIXYN3H

52

JlabopaTtopHnas pabota "Onpenenenue
pa6OTI)I 1 MOIIHOCTH SJICKTPHUYECKOT'O
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

DneKTpuyYecKue enu U MoTpeOuTenu
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTkoe 3ambikanne

https://m.edsoo.ru/1L3KZ2XLM

54

ITocTossHHEIE MAarHUTHI, UX
B3aUMOJEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoanue "N3yuenue noneit
MOCTOSIHHBIX MAarHuTORB"

https://m.edso0.ru/1GL7RJQOR

56

MaruautHoe noJsie. MarautHoe noJie
3eMJIH U €ro 3HaUeHue IS KU3HU Ha
3emiie

https://m.eds00.ru/R3XXJCRVK

57

[TonroToBka Kk KOHTPOJBHON paboTe 1O
TeMe "DIIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE Tea U UX
B3auMozeincTBud. [locTosTHHBIN
IEKTPUUYECKHUI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTtponpHas pabota o teme

https://m.edsoo.ru/ZISSW4Z7W
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"DnexTpuueckue 3apsaabl. 3apsKEHHbIE
TeJla U UX B3aUMOJICUCTBHUSL.
[TocTostHHBIH AneKTpUYecKuii TOK" /
Bcepoccuiickas mpoBepouHas padboTa

59

Pesepubiit ypok. PaboTta ¢ Tekcramu no
teMe "IloCTOSsIHHBIN 2IeKTpUUECKU
ToK" / Becepoccuiickast mpoBepoyHast
pabota

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT DpcTena. MaruutHoe noJie
ANIEKTPUYECKOro Toka MaruutHoe mnosie
KaTylmKHu ¢ TOKOM

https://m.edsoo.ru/PC1DMV4I1D

61

[IpMmeHeHue MeKTPOMarHuToB B
texHuke. JlabopaTropHast pabora
"N3yueHne NeHCTBHUSI MarHUTHOTO TOJIS
Ha MMPOBOJIHUK C TOKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DNeKTpOABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpOABUTATEICH B
TEXHUYECKUX YCTPOHUCTBAX U Ha
TpaHcmopte. JJabopaTtopnas pabota
"KoHcTpynpoBaHue u u3ydeHue paboThl
aneKTpoaBUraTess"

https://m.edsoo.ru/7VYQQDMFN

63

OnbiTel Papajes. 3aKoH
3NIEKTPOMarHUTHOM MHAYKIMU. [IpaBuio
Jlenma

https://m.edsoo.ru/YSDW34FV0

64

OnextporeHepatop. Crocoobl
MOJIyYEHUS DIIEKTPUUECKOM SHEPTUU.
DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HMCTOYHHUKAX SHEPIUU

https://m.edsoo.ru/LM1C70D7A

65

[TonroToBka Kk KOHTPOJBHON paboTe 1O
TeMe "DIIEKTPUYECKUE U MAarHUTHBIE
ABJICHUA"

https://m.edsoo0.ru/GFS9PNC8B

66

KonTtponrHast pabota o teme

https://m.edsoo.ru/APBXXTADS
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"DJIeKTpUUECKHEe U MarHUTHbBIE

SIBJIEHUS"
Pese i1 ypok. Pabora

67 p,],gHHH P ! S TEKCTAMHTIO 1 https://m.eds00.ru/4B8GKYQ1X
TeMe ""TeruioBbIe IBICHUS
Pese 7 . Pa0

68 PBHBII YPOIE. TaboTa © TCKCTaMI 1o 1 https:/m.eds00.ru/IBHXLLTXX
TEMC MaFHI/ITHBIe ABJICHUSA

OBUIEE KOJIMYECTBO YACOB I10

1 68 145

[TPOTPAMME
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https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka KonTpoabnsbie | IIpakruyeckue

n/n Bcero H3y4YeHHs1 =~ 00pa3oBaTe/ibHbIE PeCYPChl

padoThI padoThI

Mexannueckoe JBrXeHne. MarepuaiibHas

1 1 https://m.edsoo.ru/UP3188VCD
TOYKa

9 Cucrema orcuera. OTHOCUTEIILHOCTh 1 htts://m.edsoo.ru/UWFLOO33T
MEXaHUYIECKOTO JBYIKCHUS

3 PaBHOMEpHOE MPAMOJIMHEHHOE ABIKCHHE 1 https://m.edso0.ru/E65RWOZK0
HepaBHoMepHOE npsiMOIuHENHOE

4 nprokenne. CpeiHsas ¥ MTHOBEHHAs 1 https://m.edso00.ru/L043PYTGB
CKOPOCTb
n N

5 PAMOJHHEHIHOE PaBHOYCROPEHHOE 1 https://m.eds00.ru/8KUYWCHBO
JIBIO)KEHUE. Y CKOpEHUE
CKOpOCTh NPAMOJMHEHNHOTO

6 PaBHOYCKOpEHHOTO aBIKeHus. ['paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOPEHHS TeJa IIPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/IKKINJFO8
NBIDKEHUH I10 HAKJIOHHOM IIocKocTH"

8 CBo6omHoe nagenue teir. OnbiTel [ anunes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpHOE IBH)KEHHE 110 OKPY>KHOCTH.

9 Ilepuon u yacrora obpamicHus. JInneitHas 1 https://m.edsoo.ru/PVRBIDTTH
U YIJI0Basi CKOPOCTH

10 LleHTpOCTpEMUTETBHOE YCKOPEHHE https://m.edsoo.ru/OSLFGWEFZY

11 [Tepasrii 3axoH HptoToHa. BekTop cuibl https://m.edsoo.ru/TADTURL3K
B i H .

12 TOPOL SO HILIOTOTA 1 https://m.eds00.ru/5A28NGVEV
PaBHOEHCTBYOMIAsT CHITA
T i H .

13 petiii 3axon Hefotoma. Cynepriosuitis 1 https://m.eds00.ru/XPFY G64RM

CHUJl
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Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHOB

14 https://m.edsoo.ru/GEM2S4HK9
Hprorona
15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
16 Pemenwue 3amxa4 o Teme «Cuia ympyroctu https://m.edsoo.ru/HML1AMN12
17 Jlabopatopuaz pabora «Onpeaencrne https://m.edsoo.ru/T4APAJAFV1
JKCCTKOCTHU IPYKUHBD»
18 Cuna tpeHus https://m.edsoo.ru/B4AWPRAS8I7
19 Pemenue 3aiau no reme «Cuiia TpeHHsD» https://m.edsoo.ru/PJIDH2DCIT
20 JlaboparopHas pabora OnpeﬂeﬂeHHﬂe https://m.edsoo.ru/C56RD8KX8
Kod(ppuImenTa TpeHUs CKOJIBKEHUS
P n
21 CUICHIE SLA'T 1O TEME "Sarcone! https://m.eds00.ru/\V'T3T38KBU
Herotona. Cuna ynpyroctu. Cumna tpenus"
Cuia TSDKECTH U 3aKOH BCCMUPHOTO
22 TATOTEHUS. Y CKOPEHHEe CBOOOHOTO https://m.edsoo.ru/MEETXGF6Q
naIeHUs
VYpoxk-koudepennus "JIBmxeHue Ten
23 BOKPYT T'PaBUTAIIMOHHOTO [IEHTPa https://m.edso0.ru/BLGGQ9259
(Conneunas cucrema). ['anmaktuxu"
24 Pemrenue 3amay mo reme "CI/IJ'I'%'l TKECTH U https://m.eds00. (/N 02GVEY AT
3aKOH BCEMHPHOTO TATOTCHHSI
I1 .
25 CPBail KOCMITIECKaR CROPOCTS https://m.eds00.ru/563XRG6ED
HeBecoMocTh U meperpy3ku
PaBHOBecue MaTepuaibHON TOYKH.
AG & .P
26 YCOIOTHO TBEPAOS TEN0. TaBHOBCLHE https://m.eds00.ru/AONEMBA459
TBEPJIOTO TeJa C 3aKPEIUIEHHOW OChIO
BpameHus. MoMeHT cuitbl. LleHTp TshkecTn
PaBHOBecHe MaTepuaibHON TOYKH.
A & .P
27 OcommoTHo TBEPAOE TEN0. PaHOBeCHE https://m.eds00.ri/GAMQWA4SLS
TBEPJIOTO TENa C 3aKPETUIEHHOW OChIO
BpateHus. MoMeHT cuibl. LleHTp TshkecTn
28 Pemenne 3amau mo reme "MOMEHT CHIIBL https://m.edso0.ru/0QJSN205C
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Hentp TsixecTn"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

29 teme "MeXaHUUEeCKOE IBMKEHUE. https://m.eds00.ru/8D7SUVX5J
Bsaumonetictsue ten"
KonTtponsHast pabota o Teme

30 "MexaHu4ecKoe IBUKEHHUE. https://m.edso0.ru/J1BOUJ2YG
Bsaumonetictsue Ten"
Nmnynsc Tena. mnynbe cuibl. 3akoH

31 COXPaHEHUS UMITYJIbCa. YTIIPYroe u https://m.edsoo0.ru/7PI5SBWQD2
HEYIIPYroe B3auMOJACHCTBUE
P n

32 CIISHAE 32T 0 TEME *3AKOH https://m.eds00.ru/LQOBEHSFI
COXpaHEHHsI UMITYJIbCa

_ "p

33 YPOK-KOHpeperiuts eaKTHBHOﬂe https://m.edsoo.ru/3UH32H4RL
JBIDKEHHE B IIPUPOJIE M TEXHHUKE

34 Mexanunueckast paboTa U MOIITHOCTb https://m.edsoo.ru/FCOHVOY XP

35 PaboTa CHJIBI TSDKECTH, CHIIBI YIPYTOCTH U httos://m.edsoo.ru/Y 4H2OMDHI
CHJIBI TPEHUS
JlabopaTtopHas pabota «OnpenencHue

§

36 PAOOTLL CHIIBI TPEHIA TPH paBHOMeP HOM https://m.edso0.ru/609HFE1P8
JBMKEHUH TEJIa 10 TOPU30HTAIBHOMN
MTOBEPXHOCTHY
C 60TsI. I1

37 BA3D SHEPTIHH 1 PADOTEL LOTEHIHATEHAS https://m.eds00.ru/ZIFB7L5EF
SHEPIHs
K .T

38 HHETIRCCKT SHEPTH. 1e0pemMa 0 https://m.eds00.ru/WKXL7NXVR
KHHETHYECKOM SHEPTUU

39 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE https://m.edsoo.ru/FMM2S69EB
JI 4!

40 abopatopuas padota «M3yuenne 3axona https://m.edso00.ru/0TVK8KJIXB
COXpaHEHHSI SHEPTUI»
K

41 ONICOATENLHOC ABIKCHHE H €O https://m.eds00.ru/3EQ3BHBZ3
XapaKTEePUCTUKU

42 3aryxaromue kojaebanus. BeiHYyXIeHHBIC https://m.edsoo.ru/I3ZKD2M12
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KoJieOanus. Pesonanc

43

MareMaTuuecKkuii ¥ NpyKMHHBIM MAsITHUKH

https://m.edsoo0.ru/0O71PZDM11

44

VYpok-uccnenopanue «3aBUCUMOCTh
Mepro/ia KoJIeOaHUH OT KECTKOCTH
IIPY>KUHBI ¥ MacChL Ipy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpanienue s3HEPrun Mpu MEXaHUYECKUX
KOJIEOAHUAX

https://m.edsoo.ru/RPN7BU655

46

JlabopaTtopHas pabora «OnpenencHue
4acTOThI U IEPHUOJAA KoJIeOaHu
MPYKUHHOTO MasSITHHKA

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TTepro/ia KoJieObaHuii rpy3a,
IMOABCIICHHOTO K HUTH, OT MAaCChI I'py3a»

https://m.edsoo0.ru/6 YGEHWSDT

48

Mexannueckue BoJHbl. CBOUCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHbIE BOJHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koupepenius "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKure
BOJIHEI"

https://m.edsoo.ru/6PNOHXSJA

50

3ByK. PacnipocTtpaneHnue u oTpakeHue
3ByKa

https://m.edsoo0.ru/NTZLRXDB5

51

Ypok-uccnenopanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC

https://m.edso0.ru/AOY3HSN3G

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(OPa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[TonroToBka K KOHTPOJBHON paboTe 1O
TeMe "3aKoHbI COXpaHEeHHs. MexaHnueckue
Kosie0aHUs U BOJHBI"

https://m.edsoo.ru/7YAJAV57TM

55

KonTtponsHas pabota o Teme "3aKoHbI

https://m.edsoo.ru/ZVD7Z44VVH
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coxpaHeHus. MexaHu4ecKue KoJeOaHus u
BOJIHBI"

56

DNEeKTPOMarHuTHOE MOJIE.
SHGKTPOMaFHI/ITHI)IC BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

58

VYpox-koupepenuus "Llkana
QJICKTPOMArHUTHBIX BOJIH. Wcnonp3oBanne
OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOH
cBs3H"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yueHne cBOCTB
QJICKTPOMArdUTHBIX BOJIH C ITIOMOIIBIO
MoOuIpHOTO Tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeieIeHUE YacTOTHI U
JUTHHBI SJICKTPOMArHUTHOW BOJTHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHasl IPUpPOJa CBETA.
CkopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounuku ceta. [IpsamonnnHeitnoe
pacnpoctpaneHue cera. 3armenusi CoaHua
u JlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPaKEHUS CBETa. 3epKaja.
Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA
OTpa)KeHUs CBETa

https://m.edso0o0.ru/QONUKCDOB

64

HpCHOMHCHI/IC cBeTa. 3aKOH MMPCIIOMIICHHUA
CBCTa

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAXKCHUC CBCTA.
Hcnonp30BaHuE MOJIHOTO BHYTPCHHETO
OTPAKCHUS B ONITUICCKUX CBCTOBOJAAaX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopnas pabota "HccrnenoBanue
3aBUCUMOCTH YIJIa IPEJIOMIIEHUS CBETOBOTO
Jy4a OT yIJla NaJIeHus Ha IpaHuIe "BO3IyX-

CTCKIJIO

https://m.eds00.ru/R8001IT10S
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https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

Ypok-koHpepernnus "Vcnons3oBanue

67 MIOJIHOTO BHYTPEHHET'O OTPAKCHHSI: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b'"

68 JIun3el. OnTHYecKas cuia JIMH3bI https://m.edso0.ru/Z\VV702L97F

69 [TocTpoenue n300pakeHUH B TMH3AX https://m.edsoo.ru/MWU2YHLIN
JlaboparopHuas padota "Onpenernenue

70 (OKYCHOTO PacCTOSIHUS M ONTHYECKON https://m.eds00.ru/3XTVNZNJJ
CUJIBI COOMpArOIIe JTUH3HI"

71 | YPoR-Kom(epers fOnTIECKie https://m.eds00.ru/KKVRKOP3D
JIMH30BBIE TPUOOPHI"

72 ['na3 kak ontuveckas cucrema. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 YpOK-KOH(epeHLts "JIeheKTEI 3peHH. https://m.eds00.ru/ZKWLQ3CHI
Kaxk coxpanuts 3peHue"
Pasnoxxenne 6e0ro cBeTa B CIEKTP.

74 Omneitel HetoToHa. CrioxkeHue https://m.edsoo.ru/ZPREN4D5V
CIIEKTPAJIbHBIX IIBETOB. Jucmepcust cBeta
JlaboparopHas pabota "OnbIThI 1O

75 PA3IOKCHHIO GEOrO CBeTa B CICKTP 1 https://m.edso0.ru/E5ISLE6TCH
BOCIIPUSTHIO [[BETA MPEIMETOB TIPU HX
HaOJIIOJCHUH Yepe3 [IBETOBbIC PUIBTPHI"
VYpoxk-npaktukyM "BosiHOBBIE CBOMCTBA

76 CBETa: JUCIIEpCUs, HHTEp(EpPEeHIINs 1 https://m.edsoo.ru/A1F3HB8Y9
mudpakus”

77 ﬁ:r;"; z:s;zq’oma 1 bladetapHat https://m.eds00.ru/P922QVFIV

78 [Mocrynater bopa. Monens aroma Bopa https://m.edsoo.ru/OBJPHE0G2

79 Hcnyckanue u VnornomeHHe CBETa aTOMOM. https://m.eds0o.ru/MOLRTHPCO
KBanThl. JInHeituaThie CrIeKTPhI

go | PoKTpaKTIKyM "HaGmoneHie CEKTPOR https://m.eds00.ru/7NCLNW296
UCITYCKaHHS

81 PamnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
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Crpoenue atomHoro siapa. Hyknonnas

82 https://m.edsoo.ru/IRVFSKOFK
MOJIEITh

83 PagnoaktuBHbBIe npeBparienus. M30Torms https://m.edsoo.ru/RA796 TPSP

84 Pemenue 3a11a:1 o teMme: "PagnoakTUBHEIE https://m.eds00.ru/WX2HOP2S6
MpeBpaIeHUs

85 [Tepuon monypacnaia https://m.edsoo.ru/WZDJCOE87
VYpox-koupepenuus "PagroakTuBHBIC

86 U3IYYEeHUS B IPUPOJIE, MEIUITHHE, https://m.eds00.ru/X1J4002C4
TeXHHUKE"
A .

87 JLCPHBIC PEAKLUHH. SAKOHBI COXpAHCHHS https://m.edsoo.ru/YOQ2XMKOO0
3apsA0BOTO U MAaCCOBOTO YHCET

88 DHEPIH CBA3H ATOMHBIX s1ep. CBA3D https://m.edsoo.ru/NSTEUFIO3
MAacChl ¥ SHEPTHH
P s

89 CLLICHIE 3AMAT O TEME AACPHPIC https://m.eds00.ru/0DAKHLQAT
peaknuu
P .

90 CAICHUIIT CHITESA 1 ACHCTIL AAEP. https://m.eds00.ru/RMBFQBND?
Uctounuku sueprun CosiHIA U 3BE3]T
Ypoxk-koudepennus "SAnepHas sHEpreTHUKA.

91 JlelicTBUS paAMOaKTHUBHBIX U3Iy4eHUI Ha https://m.edsoo.ru/QTNWFW90Q
JKUBBIE OpraHu3Mbl"
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO

92 TeMe "IIEKTPOMATHHTHOE Hoze. https://m.edsoo.ru/TBOXBI9TUOQ
DJEeKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC
siBJIeHUS "
KonTtposnpHas paboTa 1o Teme

93 MEKTPOMATHHTHOE OTe. https://m.eds00.ru/5UTJAFD6U
DJNEeKTPOMAarHUTHBIC BOJIHBI. KBaHTOBBIC
siBJIeHUS "
I1 )

94 OBTOpCHHC, 060?U1€HH6 a?OPaTOPHBf'e https://m.eds00.ru/2GFCLJOJJ
paboThI 1o Kypcy "B3anMopaericTBue Tei

95 [ToBTOpenue, 0606menue. Pemenue https://m.edsoo.ru/MMJINLZOSQ
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https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
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https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
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https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TCMC
"TernnoBblie Mpouecchl”

96

[ToBTOpenue, o6o0menue. Pemenne
pacYeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TEME
"KII/] TerumoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, 06001meHue. Peenue
PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TCMC
"KII/] anexrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, 0606menue. JlabopatopHsie
paboTsl o Kypcy "CBeToBbIe siBIIeHUS"

https://m.edso0.ru/FK30FNRHX

99

[ToBTOpenue, o606menue. Pabota ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o606menue. Paborta ¢
TekcTamu 110 Teme "Kosebanus v BOJIHBL"

https://m.edso0.ru/L3YKVIINT

101

[ToBTOpenue, o606menue. Paborta ¢
TekcTaMu 110 TeMe "CBeTOBEIE IBICHUA"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpenue, o606menue. Pabora ¢
TekcTamu 1o TeMe "KBaHTOBas U siiepHas
¢duzuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA

7 KJIIACC
Kon
npose
psieMo IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI 00pa3oBaTe/IbHOM
ro NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJib
TarTa
11 HCMOJIb30BATh U3YYEHHBIE TOHATHUS
1 pas3nuyath SBJIEHMS 1O OINMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
' JEMOHCTPHUPYIOIIUX JJaHHOE (PU3UUECKOE SBJICHUE
pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3NYECKUX SIBIECHUH B OKPYXaloOIIeM MHpE, B TOM
1.3 yucie (U3NUecKue SIBJICHUS B NPHUPOJE, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
yueOHY10, BBIJIENATH CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (GU3NYECKUX SBICHUN
ONHCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBJICHMS, HCHOJNB3Ys (pu3nueckue
BEJIMYMHBI, MpPU ONHCAHWU MPABWIBHO TPAKTOBaTh (UIUYECKUH CMBICT HCIOIb3yEMbIX
14 BEJIMYMH, HMX OOO3HAYCHUS W EOUHUILI (DU3NYECKUX BEIWYUH, HAXOAWTH (DOPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C APYTMMH BEITUYMHAMM, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BETUUNH
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBICHUS WU IMPOLIECCHI, UCIHOJb3YS U3y4YEHHBIE
15 3aKOHBI, TpPU OTOM JaBaThb CIOBECHYIO (OpPMYIHpPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE
OOBSACHATH (PU3MUECKUE SBIICHUS, IPOLECCHl U CBOICTBA Tell, B TOM YUCJIE€ MU B KOHTEKCTE
16 CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABJIATh NPUYMHHO-CIIEICTBEHHBIC
' CBSI3U, CTPOUTHh OOBSICHEHHWE M3 1 — 2 JIOTMYECKHX IIaroB ¢ omopod Ha 1 — 2 W3YyYEHHBIX
CBOMCTBa (PU3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA HIIK 3aKOHOMEPHOCTH
pemarh pacy€THble 3aa4i B | — 2 neicTBUS, UCHOB3YS 3aKOHBI M (DOPMYIIBI, CBA3BIBAIOIINE
(u3nueckue BENMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJayd 3alMChIBaTh KPAaTKOE YCIOBHE,
1.7 MOJACTaBIATh (pU3MUECKHe BEIUYUHBI B (QOPMYNIBl U TPOBOAUTH PacU€Thl, HAXOAUTH
CIpaBOYHBbIC [aHHbIE, HEOOXOAMMBbIE MJIsi pEIIeHUs 3a/]ad, OILEHUBATh PEATUCTHUYHOCTD
MOJIy4eHHOH PpU3nUecKON BEINUMHBI
pacrio3HaBaTh MPOOJIEMbl, KOTOPblE MOXKHO PEIINTh HPU MOMOLIM (U3NYECKUX METOJIOB, B
18 ONMCAaHUM MCCIIEJOBAHUS BBIIEIATH MPOBEPsEMOe MPENooKeHne (THIoTe3y), pa3indarh U
' WHTEPIPETUPOBATh TOJYUYEHHBIH pe3yabTaT, HAXOAWTh OIIMOKA B XOJE€ OIBITA, JeiaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM
19 MIPOBOJHUTH OMBITH MO HAOMIOACHUIO (DU3MUYECKUX SBICHUA WM (PU3UUYECKHX CBOMNCTB TEI:
' ¢dbopMynUpoBaTh MpOBEpSEMbIE MPEANOI0KEHUS, COOUPaTh YCTAaHOBKY M3 MPESIOKEHHOTO




000pyI0BaHUs, 3aMCHIBATH XO/1 OTIBITa U (POPMYIUPOBATH BBHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUECM aHAJIOTOBBIX H I_[I/I(prBBIX HpI/I60pOB,

3aMMChIBATh TIOKA3aHUS MPUOOPOB ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH H3MEPEHUN

1.11

MPOBOJIUTH HCCIICOBAHUE 33aBUCUMOCTH OJHOW (U3MYECKOH BEIMYUHBI OT JpPYro ¢
WCIIOJIb30BAHMEM  HPSIMBIX ~ M3MEPEHUH, YydacTBOBaTb B  IJIAHUPOBAHUU  y4EOHOIO
HCCIIEIOBAaHUs, COOMpATh YCTAHOBKY U BBIINOJIHATH H3MEPEHUs, CleAys MpeUIOKECHHOMY
IIaHy, (PUKCUPOBATH PE3yJAbTATHI MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEIWYHH B BHJIE

MMPCAJIOKCHHBIX Ta6JII/IIl u Fpaq)I/IKOB, ACJIaTh BBIBOJLI IO PE3yjIbTaTaM HCCICAOBAHMA

1.12

MIPOBOJUTh KOCBEHHBIE M3MEpPEeHMs] (U3MYECKUX BEJIMYUH, CJIeAys MpeasioKeHHON
WHCTPYKUMU: TPU BBINOJIHEHUN HM3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H

BBEIYHMCIISATEH 3HAUCHNE HCKOMOM BETUIHHBI

1.13

coOiroAaTh MpaBuiia TEXHUKHU 0€3011aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000 PYAOBaHHEM

1.14

yKa3bIBaTh MNPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB, XapaKTepHU30BaTh
MPUHIMIBL IEHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOWCTB C MOMOILIBIO HX
ONMCAHUSA, UCHOJb3ys 3HAHHS O CBOMCTBaX (U3WYECKUX SBICHUH M HEOOXOJIUMBIE

(1)I/I3I/I'-IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

MPUBOJIUTH IPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(bU3UYeCKuX 3HAHUW B TIOBCETHEBHON JKM3HU il oOecreueHus Oe30MacHOCTH TIpH
oOpallleHHd ¢ TpUOOpaMH W TEXHUYECKHMMH YCTPOMCTBAMHM, COXPAHEHHUS 3JI0POBbS H

COOJTI0ICHUST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYXKAIOIIEH cpeie

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HH(MopManuu B ceTd HHTepHET B COOTBETCTBUM C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHMM U MyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIJCNATH MH(OPMALIHUIO, KOTOPAs SIBJISETCS NMPOTUBOPEUMBOM MU

MOJKET OBITh HCHOCTOBCPHOﬁ

1.17

WCIOJIb30BAaTh IMPH BBINOJHEHWH Y4YEOHBIX 3a/laHuil HAyYHOIOMYJSPHYIO JIUTEpaTypy
(U3MYECKOTO COJEp:KaHUS, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh VIHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpazoBaHus WHGOPMAIMU W3 OJHOM 3HAKOBOMU

CHUCTCMEI B IPYT'YIO

1.18

CO31aBaThb CcOOCTBEHHBIE KpaTKHUC IMHUCbMCHHBIC U YCTHBIC COO6H_[CHI/I${ Ha ocHoBe 2 — 3
HCTOYHHUKOB I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘IGCKOFO COJACPIKaHUsA, B TOM YUCJIIC HYGJ'II/I"IHO ACJIaTh KPATKHUC
COO6H_[6HI/I$I 0 pe3yiibTaTaX MPOCKTOB WA y‘le6HLIX I/ICCJ'Ie,Z[OBaHI/II\;I, npu 5TOM TI'paMOTHO
HCIIOJIb30BATh I/I3y‘IeHHBII\/’I MOHATUUHBIN arrapar Kypca (I)I/I3I/IKI/I, COIIPOBOKAATh BBICTYINICHUC

MIpe3eHTaLNEN

1.19

IIpH BBIIIOJIHCHHUN y‘Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI pacnpeacisiTh 0053aHHOCTH B rpyImme
B COOTBETCTBHHM C IIOCTABJICHHBIMH 3aJad4aMH, CJICIUTH 3a BBINIOJJHCHUCM IlJIaHa HCﬁCTBHﬁ,
aJICKBATHO OLCHHBATH COOCTBEHHBIH BKJIax B ACATCIIBHOCTL T'PYIIIbBI, BLBICTPAUBATH

KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, Y4YUTBIBAd MHCHUC OKPYIKAIOMINUX




8 KJIACC

Koxa
nposepsie
MO0
pe3yJbTar

a

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00pa3oBaTe/ILHOI
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCIIOJIB30BAaTh IIOHATHUA

1.2

pasiindaTth SABJICHUA IO OIMHMCAHUIO HX XapPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacrno3HaBaTh IPOSBICHHE U3YYEHHBIX (PU3MUECKHX SBJICHUN B OKPYXAlOIIEM MHpE, B
TOM 4YHclie (QU3UYECKHE SBICHUS B NPUPOJIE, IPU ATOM IMEPEBOJAUTH MPAKTUYECKYIO

3a/1a4y B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUM

14

ONMCHIBATh M3YyYEHHBIE CBOMCTBa Tel U (M3UYECKUE SBICHUS, HCIONIb3yd (PU3UUYECKHE
BEJIMYMHBI, TIPU OMUCAHUM MPABUIBLHO TPAKTOBaTh (DM3MYECKUN CMBICI HCHOJIB3YEMbIX
BEJIMYMH, OO0O3HAu€HUs M €AWHULBI (U3MYECKUX BEJIMYMH, HAXOJIUTh (OPMYIHI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH

rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (U3UYECKUE SBJICHUS U MPOLECCHl, HUCHOIB3YS
M3Y4YECHHbIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh

€ro MaT€MaTU4ICCKOC BBIPAKCHUC

1.6

00BACHATH (PHU3MUECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa: BBISABIATh MNPUYMHHO-CIIECIICTBEHHBIE CBSI3H,
CTPOUTH OOBsICHEHHE U3 | — 2 TOTHYECKHX IIaroB ¢ MOMOIIbIO 1 — 2 HU3y4eHHBIX CBOKCTBA

(1)I/I3I/ILI€CKI/IX HBHCHHP'I, (1)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemath pacuéTHble 3ajayd B 2 — 3 JEHCTBUS, HCHONb3yd 3aKOHBI U (HOPMYIIBI,
CBsI3BIBAIOIIME (PM3UYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33[laul 3alHChIBaTh
KpaTKO€ YCIOBHUE, BBISIBISITH HENOCTATOK JAaHHBIX Ui pEHIeHHs 3aJadd, BBIOUPATh
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHHs], TPOBOAUTH PACUEThl U CPAaBHUBATH

NIOJIYYCHHOC 3HAYCHUC q)H3quCKOﬁ BCINYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

pacnio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXHO PCHIUTH ITPU ITOMOIIHA (I)I/I3I/I‘ICCKI/IX MCTOJ0B,
HCIIOJIB3YSl  ONMCAHUE  UCCICHOBAHUS, BBIACIATH IIPOBEPACMOC  INPCAIIOJIOKCHUC,

OLCHUBATH IMPABUJIBHOCTDL MMOPAAKA ITPOBCACHHUA UCCIICAOBAHUS, NCIATh BHIBOIbI

1.9

MMPOBOAUTD OIIBITHI IO Ha6J'II-OI[eHI/IIO (1)I/I3I/I‘leCKI/IX SIBJICHUN UJIH (I)I/I3I/I‘-ICCKI/IX CBOMCTB TEI:
(bOpMYJ'II/IpOBaTB MMPOBEPSACMBIC IMMPCAIIOJIOKCHU, CO6I/IpaTL YCTaHOBKY us3

IpCATIOKCHHOTO O60py,[[0BaHI/I}I, OIIMChIBATb XO/[ OIIbITA 1 q)OpMyJ'II/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATE MPAMBIC U3MCPCHUSA C HCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60p0B N JaTYUKOB

(1)I/I3I/IHCCKI/IX BCJIIMYNH, CpaBHUBATL PE3YJIbTATHI H3MepeHHfI C y‘{éTOM 3aJlaHHOM




a0COJIIOTHON NOTPEIIHOCTH

111

MIPOBOJUTH HCCIICJIOBAaHUE 3aBUCUMOCTH OJTHOW (PU3UYECKOW BEIMYUHBI OT JPYrou ¢
KCIIOJIb30BAHUEM PSIMBIX U3MEPEHUIL: TIIaHUPOBATh UCCIIEIOBAHNUE, COOMPATh YCTAHOBKY
Y BBITIOJNHATh U3MEPCHHs], CICAysl MPENIOKCHHOMY IJIaHy, (UKCHPOBATh PE3YJIbTATHI
MTOJTyY€HHOUM 3aBUCUMOCTH B BHUC TAOJIHIl U TPadUKOB, JeIaTh BEIBOIBI 10 PE3yJIbTaTaM

HUCCICIOBaHUA

1.12

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (PU3NYECKMX BEIMYMH: IUIAHHUPOBATH H3MEPEHUS,
cOOMpaTh JKCIIEPHUMEHTAIFHYIO YCTAHOBKY, CIEAYS NPEUIOKEHHOW WHCTPYKUUH, |

BBIYHCIIATh 3HAYCHUE BCIIMYHNHBI

1.13

coOnroAaTh MpaBWia TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abOpaToOpHBIM

000pyI0BaHUEM

1.14

XapaKTepU30BaTh NMPUHIMIBI ASHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OIOpPOIl HAa MX OIMHUCAHUS, UCIOJB3YS 3HAHMS O CBOMCTBAaX (DM3MUECKUX SIBICHUH M

HeoOxoIuMble (Pr3HUEcKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbBIE IPUOOPHI 10 CXeMaM
W CXEMaTU4YHBIM PHUCYHKaM, COCTAaBIAThH CXEMbl  JJIEKTPUYECKUX  LeNer ¢
IIOCJIEOBATENBHBIM M I1ApAJUICIbHBIM COEIMHEHUEM JJIEMEHTOB, pasiinyas YCIOBHBIE

0003HAYEHHUS PIIEMEHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

MPUBOIUTH TNPUMEPHl  (HaXOoAWTh HWHPOPMAIMIO O TpPUMEpax) MPAKTHUYECKOTO
WCTIONb30BaHUSl (PU3MUYECKMX 3HAHWW B TOBCEAHEBHOW IKM3HH Il OOECTICUCHHS
0e30macHOCTH TIpH  OOpalieHnd ¢ TnpubopaMHM U TEXHUUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHS 37J0POBbsSI M COOJIIOJICHHSI HOPM SKOJIOTUYECKOTO MOBEIICHHS B OKPY)KAIOIICH

cpene

1.17

OCYILIECTBIIATh MOMCK HMHMOpManuu (pusndeckoro coaepkanus B ceTd HHTepHeT, Ha
OCHOBE HMEIOIUXCA 3HAHUH W MyTéM CpaBHEHUS JIOTIOJIHUTEIbHBIX HCTOYHHKOB
BBIICNATE HMHGOpPMAIUIO, KOTOpasl SBJIAETCS MPOTHBOPEUMBOM WM MOXKET OBITh

HEJOCTOBEPHOU

1.18

WCIOJIb30BaTh MPH BBHIMOJIHEHUU YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JHUTEPaATypy
(bu3MUeCKOTO CO/ep)KaHUs, CIIPABOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT; BialeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAMU €3 OJHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3/laBaTh COOCTBEHHbIE IHCBMEHHBIE M KpaTKUe YCTHble cooOIIeHus, o0o0mas
MHGOpPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB (HU3MUECKOTO COJEpXKaHHSA, B TOM YHUCIIE
MyOJIMYHO MPEJCTABIATh Pe3yabTaThl MPOSKTHOM UM MCCIEeI0BATENbCKON AEATENbHOCTH,
IPU ATOM TI'PaMOTHO HCIIOJIb30BaTh WM3YYEHHBIH MOHATUHHBINA ammapar Kypca (QU3HKH,

COIIPOBOKAATH BBICTYIINICHUC HpCSCHTaHHCﬁ

1.20

IIpHU  BBIIIOJIHCHUH y‘-ICGHBIX IMPOCKTOB U HCCIIEIOBaHUMN (pI/I3I/ILICCKI/IX mponeccon




pacrpenensiats OOsS3aHHOCTH B TPYNIE B COOTBETCTBUM C TIOCTaBJICHHBIMHU 3a/ladaMH,
CJIEAUTH 32 BBINIOJIHEHUEM IIAHA JEUCTBUM U KOPPEKTUPOBATH €0, aJICKBATHO OLIEHUBATh
COOCTBEHHBI BKJIAJ B JCSATENBHOCTH TPYIIbBI, BBICTPAUBATh KOMMYHUKATUBHOE

B3aMMO/ICHCTBHE, TIPOSIBIISAS TOTOBHOCTD Pa3pemiaTh KOH(QIUKTHI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

11

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth SABJICHUS IO OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIONIUX TaHHOE (PU3NUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBIEHUE W3YUYEHHBIX (U3NYECKUX SBJICHUI B OKPY’KaIOILIEM MHUpE,
B TOM 4Hclie PU3NYECKUE SIBJICHUS B IPUPOJIE, IPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO
3aauy B y4eOHYIO, BBIAEJSATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX

SIBJICHUU

1.4

OTHCHIBaTh M3y4YCHHbIE CBOMCTBAa Tel U (UIUYECKHE SBJICHUS, HCIOJIb3Ys
(u3nyeckue BETMYUHBI, MPU ONMHUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI
WCIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHHUS U €AUHULIBI (PU3MUECKUX BEITUYHUH, HAXOIUTh
(hopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMYUHY C APYrUMU BEJIMYUHAMH,

CTPOUTH rpaQUKu U3y4YECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3WYECKUE SIBJICHUS U MPOLECCHI, HCIHOJIB3YA
U3yYEHHbIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3aIIMCBIBATh €0 MAaTEMATUUYCCKOC BhIPA)KCHUEC

1.6

OOBSACHATH (PU3UYECKHE MPOLECChl M CBOICTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  NPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BBISABIATh  MPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2 — 3 NOTUYECKUX IIAroB ¢ MOMOIIbIO
2 — 3 u3y4EHHBIX CBOICTBa (U3NYECKUX SBICHUN, (U3MUYECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

pewmiath pacy€THbIe 3a7auM (OMHUpAroIIMecs Ha CUCTeMy U3 2 — 3 ypaBHEHHil),
UCTIOJIb3YS 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBMS 3aJauyd 3alUCBIBATh KPATKOE YCIOBHE, BBIABIATH HENOCTAIOLINE
WIN W30BITOYHBIE JaHHBbIE, BBIOMpPATh 3aKOHBI M (OPMYJBI, HEOOXOAMMBIE JUIS
pelIeHHs, MPOBOAUTH PACYETHI U OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO

3HA4YCHUA (1)H3H‘ICCKOI>1 BCJIIMYMHBI

1.8

pacCro3HaBaTb l'IpO6J'IeMLI, KOTOPBIC MOKHO PpCIIWTL IIpHU TTOMOIIN (I)I/I3I/I‘-ICCKI/IX




MCETO0B, HCIIOJIb3Yyd OIIMCAaHHUuC HnCCJIICAOBAHNA, BBIACIIATH IIPOBCPACMOC
MPCANOJIOKCHUE, OLCHUBATL IIPABHUIIBHOCTH TIIOPAAKa MPOBCACHHUA HWCCICIOBAHUA,

ACJIaTh BbIBOAbI, MHTCPIIPECTUPOBATL PE3YJILTATBL HaGHIOIleHI/If/’I U OIIBITOB

1.9

MIPOBOJIUTH OMBITHI 110 HAOIOJCHUIO (PU3MUYECKHX SBICHUN WIN (PU3NIECKUX CBOWCTB
TEJI: CaMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000pyIOBaHMUS,

OTIMCBIBATH XOJI OTIBITA M €70 PE3YJAbTAThl, (OPMYIUPOBATH BHIBOIBI

1.10

IPOBOAMUTH IPU HEOOXOJMMOCTHU CEpPUIO0 MPSAMBIX U3MEPEHUH, ONPENeNisis CpeaHee
3HaYCHWE H3MEpseMON BeMMYMHBI ((OKYCHOE pPacCTOSTHHE COOMpAromled JIHH3HI),

000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETHLHOTO TPHOoOpa)

111

MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3MUYECKUX BEIMYUH C UCIOJb30BAaHUEM
NpSMBIX W3MEPEHUH: IUIAHUPOBAaTh MCCIEI0BAHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (UKCHPOBaTh pe3ylbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX

BCJIIMYHH B BUJIC Ta6J'II/IIII/I Fpa(l)I/IKOB, ACJIaTh BBIBOJBI 110 PE3yIbTaTaM HCCICI0OBaHUA

1.12

MIPOBOJUTH KOCBEHHbIE U3MepeHusl (U3NYECKUX BEIMYMH: IUIAaHUPOBATh WU3MEpPEHUS,
coOupaTh 5SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJIHATH HW3MEPEHUs, CIeays
MPEIIOKEHHON HWHCTPYKLUMH, BBIYUCISITH 3HAYEHUE BEIUMYMHBI M aHAIM3UPOBATh

MOJIyY€HHBIE PE3YJIbTAThI C YYETOM 3aJJaHHOW MOTPEITHOCTH U3MEPEHUIN

1.13

coOmoaTh TMpaBWiIa TEXHUKM O€30MacHOCTH TMpu paboTe ¢ JabopaTOpHBIM

000pyI0BaHHEM

1.14

pa3nuyaTth OCHOBHBIEC MPH3HAKKM HM3YYEHHBIX (U3NYECKHX MOJENed: MarephaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCUHBIN MCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,

IJ1aH€TapHas MOACJIb aTOMa, HYKJIOHHasA MOACTIb aTOMHOT'O sAapa

1.15

XapaKTepu30BaThb IMMPUHIUIIBL HCﬁCTBHH HN3Y4YCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTPOﬁCTB C OHOpOﬁ Ha UX OIIKMCAaHUA, UCIIOJIb3YA 3HAHHA O CBOMCTBaX (1)I/ISI/I‘ICCKI/IX

SIBJICHUH N H606XOI[I/IMI)IC (bHSI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXECMATUYHbBIC PUCYHKH N3YYCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
H3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJIOTHYCCKUX ITPOHCCCOB IIPU PCUHICHHUH yqe6H0-
IMPAaKTHYCCKUX 3aaa4, OIITHICCKUC CXCMbI JJIA ITIOCTPOCHUS H306pa)KeHPII>i B IINIOCKOM

3epKajie U coouparorieit TmH3e

1.17

NPUBOAUTH MpUMEpPHl (HAXOAUTh HH(POPMALMIO O MpHUMEpax) MPAKTHIECKOTo
UCIOJIb30BaHUS (PU3MUYECKMX 3HAHUN B TOBCEAHEBHOM XKM3HM A obOecreueHus
0€30IacCHOCTH TpH OOpalleHuH ¢ NpudopaMM U TEXHMYECKHMMM YCTPOWCTBaMH,
COXpaHEHMs 3JI0pOBbsI U COOJIOACHUS HOPM JKOJIOTUYECKOTO TIIOBEIECHUS B

OKpYyKarollen cpene

1.18

OCYIICCTBJIATL IMOUCK I/IH(I)OpMaI_II/II/I (I)PBH‘-IGCKOFO COZACPIKaHUA B CCTHU I/IHTepHCT,
CaMOCTOATCIBHO q)OpMleI/Ipyﬂ IMOMCKOBBIN 3aMpoC, HAXOAUTb IIYTH OIPCACIICHUA

AOCTOBCPHOCTH l'IOJ'Iy‘-ICHHOI\/'I I/IH(I)OpMaI_II/II/I Ha OCHOBE€ HMECIOIINXCSA 3HAHUN H




JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

UCIOJb30BaTh TMPH  BBHIMOJIHEHUH  Y4YeOHBIX 3aJaHUN  HAayYHO-TIOMYJISIPHYIO
AUTEpaTypy (HU3UYECKOTO COACP)KaHUs, CIPABOYHBIE MaTEpUANbl, PECypChl CETH
WutepHer; BnaneTh mNpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs

UH(GOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE M YCTHBIE COOOLICHHUS Ha OCHOBE HH(POpPMAITUU
U3 HECKOJBKUX HCTOYHUKOB (PH3MUYECKOTO COJEp)KAaHUs, IMyOJIMYHO MPEACTABISATH
pe3ynbTaThl IPOEKTHOW WM MCCIEA0BATEIbCKON JEATENBHOCTH, IIPH 3TOM I'PaMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM MOHATUIHBIA amnmapaT H3y4dyaeMoro pasjena (U3MKH U
COINIPOBOKJATh BBICTYIJICHHE Ipe3eHTaUued ¢ yd4éToM O0COOEHHOCTEH ayIuTOpHUH

CBEPCTHUKOB

1.21

MIpU BBINIOJIHEHUN YUYEOHBIX IMPOEKTOB W HCCIEAOBAHMN (U3NYECKUX IPOLIECCOB
pacnpenensatb 00s3aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJauaMu,
CIEINTHh 32 BBINIOJHEHUEM IUIAHA JEWCTBUM M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHUBAaThb COOCTBEHHBIM BKJaJ B JIEATENbHOCTh TPYMINbl, BBICTPAUBATh

KOMMYHHKAaTHBHOC BSaI/IMO}ICfICTBHe, IMPOSBJIAA TOTOBHOCTE pa3pCliaTh KOH(i)J'II/IKTI)I

7 KJIACC

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

Kox

pa3nena

Kox siementa IIpoBepsieMble 3J1eMEHTBI COIEPKAHUS

®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

Odusrka — Hayka o mpupone. SIBneHus mpupoisl. Puzmyeckue
1.1 SBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE, IJICKTPUUECKHUE, MAarHUTHBIE,

CBCTOBBIC, 3BYKOBBIC

®dusndeckue BenuuuHBL. V3MepeHue (UBMYECKUX BEIMYHH.
1.2 dusnveckue MPUOOPHI. [TorpemHocTh HU3MEPCHUM.

MexnyHapoaHas cucTeMa eIMHUIL

ECTCCTBeHHOHaquLIﬁ MCTO IIO3HAHUA: Ha6J'II-OI[eHI/Ie,
13 IIOCTaHOBKa HAay4YHOT'O BOIIpOCa, BBIIBMXKCHHEC THUIIOTE3,
OKCIICPUMCHT I10 MPOBEPKE T'UIIOTE3, 0OBsICHEHHE Ha6J'IIOI[aCMOFO

SIBJICHHA

1.4 Onwucanue pU3NUECKUX SBJICHUHN C MOMOIIBIO MOJIENIEH

[IpakTuyeckue paboOTHI:

1.5 W3mepenune paccTosHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.




Omnpenenenre pa3sMepoB MalbIX TEIl.
N3smepenne  temmepaTyppl  IpU  MOMOLIM  KHUAKOCTHOIO

TCPMOMCTpPA U AaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHUU BEIIIECTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. OIBITHI,

21 JIOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE BELIECTBA
25 JIBmxenue yactull BemecTBa. CBsA3b CKOPOCTU JBHKCHHS YaCTHUI]
' ¢ TeMmiepatypoii. bpoyHoBckoe aBmkeHne, tupQy3us
2.3 B3anmMopelicTBie YacTHI] BEIECTBA: IPUTSHKCHNE U OTTAIKHBAHNE
ArperaTHbIe COCTOSHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U
94 TBEPABIX  (KPUCTALIMYECKUX) Tel.  B3auMOCBs3b  MEXIy
' CBOWMCTBAMH BEIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX W MX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[IpakTnueckue pabOTHI:
Onenka nuameTpa aroMa METOJOM pSIOB (C HCIOJIb30BaHUEM
25 doTtorpaduii).

OnbIThI 10 HAOTIOAEHUIO TETIJIOBOTO PACIIMPEHHUSI Fa30B.
OnpITel 1O OOHApPY)KEHUIO JIEHCTBUS CHUJI  MOJIEKYJSIPHOTO

IIPUTAKCHUA

JIBDKEHUE U B3AMMOJIEVICTBME TEJI

MexaHudeckoe JABHKCHUC. PaBHOMepHOG n HEPAaBHOMEPHOC

3.1
JIBIDKCHHE
3.9 Ckopocth. Cpennsisi CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHHUU.
' Pacu€t nytu u BpeMeHU JBUKEHUS
SlBnenne wWHepUMHM. 3aKOH HHEpLUMH. B3auMmonencTBue Tell Kak
3.3 MPUYMHA HW3MEHEHMS CKOPOCTH JABWIKEHMS Tell. Macca kak Mepa
WHEPTHOCTH TeJla
34 [InoTHOCTH BemiecTBa. CBS3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYIN B
' eInHuIle 00bEMA BEIECTBA
3.5 Cuiia Kak XapaKTepUCTUKa B3aUMOICUCTBUS TEN
36 Cuna ympyroctd u 3akoH ['yka. M3mepeHuwe cuibl C MOMOIIBIO
' JMHaMOMeTpa
3.7 SIBnenue TAroTeHus U cuia TsokecTH. Cuiaa TSDKECTHM Ha JIPYrux
' nnaderax. Bec tema. HeBecoMmocTh
3.8 Cuna Ttpenus. TpeHue CKONBKEHUS W TpeHUE MNOKos. TpeHue B




MIPUPOJIE U TEXHUKE

3.9

Cnoxenue cull, HaIIPaBJICHHBIX 1o OJHOU IPSAMOM.

PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH pPaBHOMEPHOTO JIBIDKEHHs (IIapuka B
KUAKOCTH, MOJIENM DJIEKTPUYECKOr0 aBTOMOOWIISI M Tak Jajiee).
Omnpenenenue cpeiHel CKOPOCTU CKOJIbXKEHUsI OpycKa WM IIapuKa
10 HaKJIOHHOW TuIOCKocTH. OmpeneneHue IOTHOCTH TBEPAOTO Tena.
OnbITH, JIEMOHCTPHPYIOIIHE 3aBHCHUMOCTb pacTsHKeHUS
(nepopmanmv) TPYKUHBI OT TPWIOKEHHOW CUibl.  ONBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI TPEHHUSI CKOJIBKEHHUSI OT Beca

TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@u3nyecKue ABJICHUS B MPUPOJIE: NIPUMEPHI IBMKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B XUBOW M HEKHWBOM IMPHUPOJE, NEUCTBHE CUIIBI TPEHHS B

IpUpoac U TCXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKHI

JIABJIEHUE TBEPJIbIX TEJI, )KWUJJKOCTEM U TA30B

JHasnenue tBEpAOro Tena. CriocoObl YMEHBIICHUS U YBEIUYEHUS

4.1
JTaBIICHUS
4 JlaBmenne Tra3a. 3aBHCUMOCTh JaBIICHHS Ta3a OT 00BEMA,
' TEeMITepaTyphl
43 [lepenaua naBiaeHUs TBEPIABIMHU TEIIAMHM, XUIKOCTIMU U Ta3aMH.
' 3axoH Ilackang. [IneBMaTHdecKkre MalIuHbBI
3aBHCUMOCTD JTABIICHUS KUJKOCTH oT TJTyOUHBI.
4.4 ['mapocraTudyeckuid  mapajokc. CooOmraromuecs:  COCy/pl.
['mapaBinueckne MEXaHU3MBI
Atmochepa 3emmm u  armocdepHoe gaBicHHE. [IpUunHBI
AE CYIIECTBOBaHMs ~ BO3AyIIHOW  o0ojouku  3emiu.  OmbiT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS] OT BBICOTHI
HaJl ypOBHEM MOPsI
16 N3mepenue atmochepHoro nasnenus. [Ipubopsl st u3MepeHus
. aTMOC(epHOTO aBICHUS
47 JelicTBue JKMAKOCTM M Tra3a Ha NOTPYKEHHOE B HHUX TeJo.
. BriTankuBarorias (apxuMeoBa) cuina. 3aKoH Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanue 3aBHCHMOCTH Beca Te€la B BOJE OT 00BEMa




HNOTrpYKEHHOW B JKMAKOCTb yacTu Tena.  OmnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, ICWCTBYIOLIEH HA TEJIO, MOTPYyKEHHOE B
JKUJIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIUME  3aBHUCHUMOCTb  BBITAJIKHMBAIOLIEH  CHUIIBI,
JEHCTBYIOLIEN Ha TEJIO B JKUIKOCTHU, OT 00BEMA MOTPYKEHHOU B
KUJKOCTh  4acTM Tela W OT  IUIOTHOCTH  KHUJKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU M

OIpeNeIIeHNE €€ TPY30II0IbEMHOCTH

@dusnyeckue SBIEHUS B MPHUPOJE: BIHSIHHE aTMOC(EpPHOro

4.10

JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO

TexHudeckne ycTpoicTBa: COOOIIAIOIIUECS COCYNbI, YCTPOMCTBO
411 BOJIOTIPOBO/IA, THAPABIUYECKHN Tpecc, MaHOMETp, Oapomerp,

BBICOTOMED, MIOPLUIHEBOM HACOC, APEOMETP

PABOTA, MOIIH

OCTb, OHEPI'A

5.1 Mexanudeckasi pabora
5.2 Mexanudeckasi MOIITHOCTh
5 3 [TpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J10Ky
- «3om0Toe mpaBwiIO» MexXaHWKUA. KodpUIMEeHT TOJIe3HOTO
' necTBus MexaHu3MOB. [IpocThie MexaHu3Mbl B ObITY U TEXHUKE
5.6 [ToTeHmanpHas HEPryuu TeJla, MOJHATOro HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
5 g [lonHas MexaHU4eckas SHEprus. 3aKOH U3MEHEHUSI U COXPaHEHUs
' MEXaHUYECKOM SHEpruun
[IpakTueckue pabOTHI:
Omnpenenenre pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBUXKEHUU
5.9 TeJaa MO TOPU30HTAIbHOM MoBepxHOcTU. VccnenoBanue ycinoBuii
paBHOBecusi pblyara. M3mepenue KIIJ| HaKJIOHHOW IUIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU
5.10 ®u3nuecKue SBJICHUS B IPUPOJIE: PhIUark B TEJIe YEJIOBEKA
511 TexHuyeckue yCTpOMCTBA: pblyar, IMOJBHXKHBIM M HENOJABUKHBIN

6.IIOKI/I, HAaKJIOHHAs TIIOCKOCTb, ITPOCTHIC MCXAHU3MBI B 6I>ITy




8 KJIACC

e Koa 3s1emenTa IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA
pasnena
TEIJIOBBIE SAABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPHH
6.1 cTpoeHusi BeuiectBa. Macca u pasmepbl MouieKyl. OIBITHI,
' MO ITBEPIKIAIOIIHE OCHOBHBIE MOJIOKECHHS
MOJIEKYTSIPHOKHHETUIECKOH TEOpHH
6.2 Mogenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSTHUU
' BeniecTBa. Kpucrammyecknue u amopdHsie Tena
6.3 OObsicHEeHUE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEN Ha
' OCHOBE TTOJIOKEHUH MOJIEKY TSI PHOKHHETUIECKOH TeOpUHr
6.4 CMaunBaHWe W KalTWJUISIPHBIC SIBJICHUS
6.5 TernoBoe pacimpeHue U CKaThe
66 Temmepatypa. CBs3p TeMmmepaTypsl CO CKOPOCTBIO TEIJIOBOTO
' JIBYKCHUS YaCTHI]
6.7 Bayrpennsis osHeprus. CrocoObl HW3MEHEHHs] BHYTpPEHHEH
' SHEPTUH: TeIUIonepeada U COBEpUICHNE PadOTHI
° 68 Bunpl  Temnomepemaun:  TEIUIONMPOBOMHOCTH,  KOHBEKIIHSA,
' U3ITy4eHUE
6.9 KonmuecTBo TemoTsl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA
TermooOMeH M TemoBOe paBHOBECHE. YPaBHEHHE TEILUIOBOTO
6.10
OanaHca
611 [lnaBnenne u OTBepACBaHME KPHUCTAJUIMYECKHX  BEIIECTB.
. VY nenpHast TEMJIOTA IUIABICHUS
[TapooOpazoBanne u koHaeHcanus. Mcmapenue. Kunenwue.
6.12 VY nenvHas TEIUIoTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUSA
6.13 BnaxxHoctb Bo31yxa
6.14 OHeprus TOIUIMBA. Y IelbHasl TEIJIOTa CTOPAHUS
6.15 [Mpunnunsr pabGotel TeruoBbix aBurarenedt KIIJ[ TtermoBoro
. nsurarens. TeroBsle ABUraTesH U 3aIIUTa OKPYKaIoLIeH cpe/ibl
6.16 3aKOH COXpaHEHHMs W MPEBpAIEHUs] DHEPrUM B TEIJIOBBIX




nporeccax

[IpakTuyeckue pabOTHI:

OnbITel 1O OOHAPY)KEHUIO JEHCTBUS CHUJ  MOJIEKYJISIPHOTO
PUTSHKCHUS.

OnpIThl 1O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJNM WU
caxapa.

OnbITel 1O HAONIONEHHWIO TEIUIOBOTO PACHIMPEHHS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEI.

Ornpenenenue naBiaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.

OmnBITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBIICHHUS BO3/1yXa OT
ero o0béma 1 HarpeBaHUs WK OXJIAXKICHUS.

[IpoBepka rumnoressl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA

047 KUJKOCTH B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.
HaGmronenne w3MeHEeHHMsT BHYTPEHHEW OJHEpruUM Telna B
pe3yibTaTe TeIuIonepeaud U padoThl BHEITHUX CHJL.
UccnenoBanue sBICHHMS TEIUIOOOMEHA TIPH  CMEIIMBAaHUU
XOJIOJTHOW U TOPSTYEH BOIBI.

OnpeneneHne KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON TIpH

TEIJI000MEHE C HarpeThIM METaUTMUECKUM ITUITHHIPOM.

Onpenenenue yaeabHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca ucrnapeHusl.

OnpeneneHre OTHOCUTEIIPHON BIIAYKHOCTH BO3/yXa.

Onpenenenue yaeIbHON TEIJIOTH TIABICHHS JIbJIA.

®dusnvecKue SBICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSHKCHHE U
6.18 KalMWIISIPHBIC SIBJICHUS B TMPUPOJIE, KPUCTALIBI B IPHUPOJIE,

. uznyyenue CouHIa, 3aMep3aHue BOJOEMOB, MOpCKHUE OpH3bI;

oOpa3oBaHue poChl, TYMaHa, UHes, CHera.

Texuuyeckue yCTpOiicTBa: KAl Phl, MIPUMEPBI

UCIIOJIb30BAaHUS KPUCTAJUIOB, XUIAKOCTHBIM TEPMOMETpP, AATUUK
6.19 TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS IOMOB, TUTPOMETPHI,

IICUXPOMETP, IapoBasi Typ6I/IHa, ABUT'aTC]Ib  BHYTPCHHETO

CrOpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1

3HCKTpI/I3aL[I/IH TCII. I[Ba poada SJICKTPUUCCKUX 3apsAa0B

7.2

Bzaumoneiicteue 3apAKCHHBIX TCII. 3akoH KyJ'IOHa (3aBI/ICI/IMOCTB




CHJIbI BBaI/IMOI[eﬁCTBHSI 3aPsOKCHHBIX TCJI OT BCIIMYMHBI 3apsA0B U

PACCTOSTHUSI MEXKTy TEJIaMu)

Dnekrpuueckoe moJie. Hanpssk€HHOCTh AIEKTPUYECKOTO MOJIS.

7.3 [lpyHnun  cymepno3uuuu  2JIEKTPUYECKUX — mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn INEKTPUYECKUX 3apsI0B. DneMeHTapHBIN
7.4 anekrpudyeckuii 3apsa. Crpoenue aroma. IlpoBogHukM U
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa
- DNEeKTpUUECKUN TOK. YCJIOBHS CYHIECTBOBAHMS AJIEKTPHUYECKOIO
. TOKa. VICTOUHMKH MOCTOSIHHOTO TOKa
24 JleficTBUSI  DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
. MarHuTHOE). DJIEKTPUYECKUN TOK B )KUJIKOCTSIX U Tazax
7.8 Onekrprueckas nenb. Cuia Toka. JNeKTPUIECKOE HANPSKEHHE
29 ConpoTHuB€HWE  TPOBOJAHUKA.  YJIETbHOE  CONPOTHUBJICHUE
' BelIeCTBa
7.10 3akon OMa 1 ydgacTka 1enu
7.11 [TocnenoBarenbHOE U MApAIICIHHOE COSAMHEHUE MPOBOTHUKOB
PaGota m MOIIHOCTH SJEKTPUYECKOTO ToKa. 3akoH JIkoymsa —
7.12
Jlenna
213 DNeKTpUUecKre Ienu U NOTPEOUTENH ANEKTPUIECKOM SHEPTUH B
' obITy. KopoTkoe 3aMbikaHue
7.14 [ToctosinHble MarHUTHl. B3auMonelicTBHE MOCTOSIHHBIX MarHUTOB
MaruutHoe nosie. MarHuTHOe moJie 3eMJId U €ro 3HaueHue AJis
7.15
JKU3HU Ha 3emiie
216 OnbiT Opcrena. MarHutHoe TMoOJ€  3JIEKTPUYECKOIO  TOKa.
. [IpumeHeHne 1eKTPOMarHuTOB B TEXHUKE
JleiicTBUE MarHMTHOTO TMOJsI Ha IPOBOJHMK C  TOKOM.
217 OnexTpoJBuraTtelb — IMOCTOSHHOTO  Toka.  Mcnosb3oBaHue
. NIEKTPOABUTaTele B TEXHMYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE
Oneitel  @apages. SIBneHUE DIEKTPOMArHUTHONW HHIYKLHH.
7.18
[IpaBuno Jlenua
7.19 OnexrporeHepatop. CrnocoObl  MOJXy4EHHUS  DIEKTPUUYECKOMN




SHEPTrUU. IJIEKTPOCTAHLIUM HAa BO30OHOBISEMBIX HCTOUYHHMKAX

SHEPrUU

7.20

[IpakTuyeckue pabOTHI:

OnbITel IO HAOMIONEHUIO ANEKTPU3AIMU TeNl MHIAYKIHEH U TpU
CONPUKOCHOBEHUH.

HccnenoBanve ACUCTBUS 3JIEKTPUYECKOTO IMOJIS HA MPOBOJHUKHU
U JINDJICKTPUKH.

COopka u mpoBepKa padOTHI AIEKTPUIESCKON IEMH MOCTOSHHOTO
TOKa.

W3mepenue u perynnpoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHue HaPSKEHMSL.

UccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, MIYLIEro 4Yepes
pe3ucTop, OT COMPOTHUBIEHUS PE3UCTOpPA W HANpsHKEHUS Ha
pesucrope.

OnpIThI, JE€MOHCTPUPYIOIIME 3aBUCHUMOCTb  3JIEKTPHUYECKOIrO
CONPOTHBIIEHUS TPOBOJAHMKA OT €ro JJIUHBI, IUJIOUIaau
MONIEPEYHOI0 CEYEHUS U MaTepHuaa.

[IpoBepka MpaBuia CJIOKEHUS HANPSHKCHU I npu
MIOCJIEIOBATEILHOM COEIMHEHUU ABYX pe3nuctopoB. IIpoBepka
npaBuja JUisl CWIbl TOKa MPU MMapajuIeIbHOM COEAMHEHUHN
pesuctopoB. OmpeneneHue pabOThl  AIEKTPUUECKOTO  TOKa,
uaymero  depe3  pesucrop.  OmnpexneneHne  MOLIHOCTH
JJEKTPUYECKOTO  TOKa, BBIICISIEMON  HA  pPE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKa, MIYILIETO 4Yepe3
JaMIIOYKy, OT HampsbkeHus Ha Hel. Omnpenenenue KII/]
HarpeBaTens. MccnepoBaHue MarHUTHOTO — B3aMMOJICUCTBHS
NOCTOSIHHBIX ~ MarHuToB.  M3ydeHHMe  MarHuTHOTO  MOJIS
MOCTOSIHHBIX MAarHUTOB NpPHU UX OOBEAWHEHUU W pa3feliCHUU.
UccnenoBanue [elCTBUS ANEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH  CHJIbI
B3aUMOJCMCTBUS KAaTyIIKH C TOKOM U MAarHuTa OT CHJIbI TOKAa U
HaIpaBJI€HUsl TOKa B Karyuike. M3yueHue neicTBUsS MarHUTHOTO
1oJIA Ha NPOBOJHUK ¢ TOKOM. KoHCTpyMpoBaHue M H3ydeHue
paboThI DJIEKTPOABUIATENS. N3mepenune KILJ
3JIEKTPOJIBUTATENIbHOM yCTaHOBKHU. OMBITBI MO HUCCIEI0BAHUIO

SABJICHUA BHeKTpOMaFHHTHOﬁ HHAYKIUU: HCCICI0OBAaHUC




W3MEHECHHUH 3HAUYCHUS U HaIrpaBJICHUA UHAYKIIUMOHHOI'O TOKa

®du3nyeckue SBJICHHUSI B npupoAc: ISJICKTPUYCCKHUC ABJICHUSA B

aTMocdepe, IIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE

e none 3emiuH, Apeid MOIICOB, pOJb MArHUTHOTO TIOJISA JUIS
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
TexHnueckue YCTpOWCTBA:! 3JIEKTPOCKOII, aMIIepMeTp,
BOJBTMETP, PEOCTAT, CYETYMK DIJIEKTPUYECKOW  DHEpruu,
79 JNEKTPOOCBETUTEIIbHBIE puOOpHI, HarpeBaTelIbHbIC

ANEeKTpOonpUOOpsl (IPUMEPHI), IIEKTPUUECKUE MPETOXPAHUTENH,
JJIEKTPOMArHuT,  AJIEKTPOJIBUraTellb  IOCTOSHHOTO  TOKa,

TeHepaTop NOCTOSHHOTO TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COIepKaHUs
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe JBHKeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO IBYDKECHUS
8.3 PaBHOMEpPHOE IPAMOIMHEHOE IBHYKEHUE
8.4 HepaBHoMepHoe mnpsamosinHeitHoe  aBwkeHue. CpenHss U
' MT'HOBEHHAsl CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBHXKEHUU

8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKCHUE
8.6 CBobOoauoe nmagenne. OnelTel [ anuies

8 PaBHOMepHOe aBWXKeHHE MO OKpyxkHOCTH. [lepmox u yacTtorta
8.7 oOpalieHus. Jluneiinas u yriaoBast CKOPOCTH.

LenTpocTpemMutrenbHOE YCKOPEHHE

8.8 [IepseIii 3akoH HproToHA
8.9 Bropoii 3akon Herotona
8.10 Tpernii 3akoH HeroToHa
8.11 [IpuHIMI cynepno3uuu Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHUs: CHJIa TPEHHUS CKOJIBKEHHUS, CHIIA TPEHUS TOKOS,

Jpyrue BUJIbI TPEHUS




Cuna TSKECTH U 3aKOH BCCMHUPHOI'0 TATOTCHUA. YCKOPCHI/IC

8.14
CcBOOOHOTO IMaICHUS
8.15 JBwxenne mmaHetr Bokpyr Connma. IlepBas kocMmuueckas
' cKopocTb. HeBecoMocCTh M nieperpy3ku
8.16 PaBHOBecue maTepuanbHOi TOUKU. AOCOJIFOTHO TBEPJOE TENIO
8.17 PaBHOBecue TBEPIOTO TEna € 3aKPEMJIEHHOW OCHIO BpAILCHHUS.
' MowmeHnT cunsl. LlenTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nMmirynbca. IMnynsce cusl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 PeakTuBHOE ABIKEHHE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 PabGora cun Tskectu, ynpyroctd, TpeHus. CBsi3b SHEPrUU U
. paboThI
823 [ToreHnmansHass 3HEPrUs TeJa, MOJTHSATOTO HAJl MOBEPXHOCTHIO
. 3eman
8.24 [ToreHumansHass SHEPTUS CKATON TPYKUHBI
8.25 Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOW SHEPT U
8.26 3aK0oH COXpaHEHUsI MEXaHUYECKON PHEPTUHU
[IpakTrueckue paboOTHI:
OnpeneneHue CpeaHEH CKOPOCTH CKOJNBXEHHS Opycka WiIH
JIBIDKCHMS IIapUKa 110 HAKJIOHHOW IUIOCKOCTH. OmpenencHue
YCKOPEHHSI Tejla TMpPH PaBHOYCKOPCHHOM  JIBIDKCHHH IO
HAaKJIOHHOM IIJIOCKOCTH.
HccnenoBanue  3aBUCHMOCTH  IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aJbHON CKOPOCTH.
[IpoBepka runoTessl: eciu MNpu PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
8.27 HAYaJIbHOM CKOPOCTU MYTH OTHOCATCA KaK Psii HEYETHBIX YHCEl,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJILKCHUS OT CHUIIBI
HOpManbHOTO nAaBleHus. OmnpeneneHue KOIPPHUIMEHTa TpPeHUs
ckonpxeHus. OnpeneneHue KECTKOCTU NPy UHbI. OnpeneneHue
pabOThl CWJIBI TPEHHs] MPH PABHOMEPHOM IBWKEHHHM Tela IO
TOPU3OHTANIBHON ToBepxHOCTU. OrmpeneneHue padOTHl  CHUITBI
VOPYrocTH  OpU  NOabEME  TIpy3a C  HCIOJb30BaHUEM
HEIIOIBM>KHOTO U IOJIBMIKHOTO OJIOKOB
8.8 ®du3nyecKue SBICHUS B MPUPO/IE: MPUIUBHI U OTIIMBEI, ABIKECHUE

m1adeT ColHeYHOH CUCTCMbI, PCAKTHUBHOC JIBWIXCHUC IKHUBBIX




OPraHu3MoOB

8.29

TexHuyeckue yCTpOWCTBA: CHUAOMETDP, [NATUYUKH IIOJIOKEHHS,

PacCTOSIHUSL U YCKOPEHMSI, PAKEThI

MEXAHUWYECKHUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe  aBwxkeHue.  OCHOBHbIE  XapaKTEPUCTUKU

KOJIeOaHM: IEPHUO/I, YaCTOTa, aMIUTUTYAA

9.2

MaremMatnueckuii M IPYKHHHbIA MasTHUKH. [IpeBpamienue

OHCPIUH IIpH KoJie0aTeIbHOM JABUXKCHUN

9.3

3aryxaromue kojebanus. BernyxaeHusie konedanus. Pesonanc

9.4

Mexannueckue  BosiHbl.  CBOMCTBAa  MEXaHHYECKHMX  BOJIH.
[IpononpHbIE U TTONIEpEYHbIE BOIHBIL. [[JI1HA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHW4ecKue BOJHBI B TBEPAOM Tele,

CECMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Omnpenenenre 4yacToThl M Mepuoja KojaebaHui MaTeMaTH4ecKOTro
MasiTHUKA.

Onpenenenne 4YacTOThl W TEpHOJA KOJICOAHWA MPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH Teproa KOJIeOaH TTOABEIICHHOTO
K HUTH Tpy3a OT JUIMHBI HUTH. VccrnemoBaHue 3aBUCUMOCTH
nepuoja KojeOaHUil MPYKMHHOTO MasTHHKa OT Macchl rpysa.
[IpoBepka  HE3aBUCHUMOCTM  IepuoAa  KoyebaHWil  Tpy3a,
MOJIBELIEHHOTO K HUTH, OT MaccChl Tpy3a U >KECTKOCTHU MPYKUHBI.

I/ISMepeHI/IC YCKOPCHUMA CBO6OI[HOFO naacHus

9.8

dusznyeckue SBJICHHA B IIpHUPOJIC: BOCIIpUATHC 3BYKOB

JKUBOTHBIMHU, 3EMJICTPACCHUC, CEeHCMUYECKUE BOJIHBI, TYHAMH, 5X0

9.9

Texuuueckue YCTpOﬁCTBaZ OXO0JIOT, HUCIIOJIb30BAHHUEC YJIbTPa3BYKa

B 6LITy 1 TCXHHUKC

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

9J'IeKTp0Mal"HI/ITHOe TI0JIC. QHCKTpOMaFHI/ITHHe BoJIHBI. CBOMCTBA

QJICKTPOMAIrHUTHBIX BOJIH

10.2

[ITxana 3MeKTPOMAarHUTHBIX BOJIH

10.3

9HeKTpOMaTHI/ITHa$I npupoaa CBETaA. CKOpOCTB cBeTa. BoHOBEIE

CBOICTBA CBETa




[IpakTdeckue pabOTHI:
10.4 HN3ydyeHue CBOWCTB BJIEKTPOMATHUTHBIX BOJH C ITOMOUIBIO
MOOMIIBHOTO TeneoHa
105 ®usnyeckue SABIEHUS B INpUpoJe: OHOJOTHYECKOE JENCTBUE
' BUIUMOTO, YIBTPA(QHOIETOBOTO U PEHTICHOBCKOTO U3TyICHUN
10.6 TexHuuecknue yCTpOWCTBA: HCIIOJIB30BAHUE SJICKTPOMArHUTHBIX
' BOJIH U1 COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsimonuHeElHOE pacpoCTpaHEHHE CBETA
11.3 OTtpaxenue cera. [11ockoe 3epkano. 3aKoH OTpaKeHHS CBETa
114 [Ipenomnenne cBera. 3akoH mpenomiieHus cBeta. IlosHoe
' BHYTpPEHHEE OTPa’KeHUE CBETA
11.5 JIunza. Xox nydel B JIMH3E
11.6 Onrtuueckas cucrema GoToarnmapara, MUKPOCKOIIAa U TEIECKOoTa
11.7 I'ma3 xak ontuyeckas cucrema. bam30pykocTh ¥ TalTbHO30PKOCTh
118 Paznoxxenne Oenoro cBera B crektp. OmbiTel  HploToHA.
' CroxeHue CeKTpalIbHbIX LIBETOB. [{ucnepcus cBeta
[IpakTrueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIjla OTPaKEHHsI CBETOBOTO JIyda OT
yria mnajaeHusl.
11
H3ydeHnue xapakTepuUCTHUK H300pakKeHUs MpeAMeTa B IJIOCKOM
3epKale.
HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIICHUS CBETOBOTO Jyda
11.9 OT yTJia MaJICHUsI Ha TPAHMIIC «BO3IYX — CTEKIIO).
[Tonyuenue n300paxkeHui ¢ TOMOIIBIO COOMPAIOLIEH JINH3HI.
Omnpenenenre (QOKYCHOTO pACCTOSHUST W ONTHUYECKON CHIIBI
coOuparolie JTUH3BL
OnBITHI MO Pa3I0KEeHUIO O0EJ0Tro CBETa B CHEKTP.
OnBITH IO BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJIEHUU
Yyepes3 1IBETOBbIE (PHIBTPHI
®usnueckue sBineHus B npupone: 3atmeHuss Conxua u JlyHsl,
11.10 [[BeTa TeJ, ONTHYECKHWEe sABIEHUS B arMocdepe (IBeT Hebda,
pedpaxius, paayra, MUpax)
1111 TexHudyeckue yCTpoWcTBa: OYKH, TMepHcKor, (oToamnmapar,
' ONTHUYECKUE CBETOBO/IbI
12 KBAHTOBEGIE SABJIEHUA




OmnbiTel Pesepdopna u mimaHerapHas Monenb atoma. Mojenb

12.1
aroma bopa
129 Hcnyckanue u nornomeHne ceera atoMoM. KBantel. JInneluateie
' CIEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Crpoenue atomHoro siapa. HykinoHHast MoJesnb aTOMHOTO s1pa.
. H3oTonsl
125 PagnoaxTtuBHble npeBpaiienus. [lepuon mosypacnasa aTOMHBIX
' aaep
12.6 SAnepHble peakiyy. 3aKOHbI COXPaHEHUs 3apsiI0BOTO U MacCOBOTO
' umcen
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peaxuuu cuntesa u nenenud saep. Mcrounuku sHeprum CoJliHia
' " 3BE3]
1.9 SnepHas sHepreTtuka. JleicTBHE pagMOAKTUBHBIX M3IYy4EHHH Ha
' YKHBBIE€ OPTaHU3MBI
[IpakTrueckue paboOTHI:
Habmtoienne CriomHbIX U IMHEWYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TPEKOB: HW3MEPEHHE HSHEPTHHM YAaCTHIBI IO
TOpMO3HOMY TTyTH (110 (hoTOTpadusim).
H3mepenue paaroakTuBHOTO (oHa
®u3nyecKkue SABJICHUS B PUPOJIE: €CTECTBEHHBIN PaIMOAKTUBHBII
12.11 ¢boH, KOCMHYECKUE JTyYH, PATUOAKTUBHOE U3ITyY€HHUE MPUPOTHBIX
' MUHEpAJOB, JEHCTBUE PAJMOAKTUBHBIX U3JIyYEHUM HAa OpraHU3M
YyeJnoBeKa
12,19 TexHuueckrue YCTpPOMCTBA: CHEKTPOCKON, WHJMBHUAYaJIbHBIN

JA03UMCTpP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

Kon
nposepsie
MOTr0
TpeOOBaH
usi

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IIPEIAMETHBIM peE3yjabTaTaM 0a3oBoro YPOBHSI OCBOCHUSA
OCHOBHOM 06p330BaTeJﬂ>HOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero oﬁpasona}mﬂ Ha OCHOB¢
oroc

[lonumanue ponau (U3MKKM B HaydyHON KapTUHE MHpa; CPOPMHUPOBAHHOCTH 0a30BBIX
MIPEJICTAaBICHUM O 3aKOHOMEPHOM CBSI3M U IO3HABAEMOCTH SIBJIEHUN HPUPOJBI, O POJIH
JKCIIEpUMEHTa B (pr3HKe, 0 cucTeMooOpa3ymoliel posiv PU3UKU B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOLMN (PU3NYECKUX 3HAHUN U X POJIM B LIEJIOCTHOM
€CTeCTBEHHOHAyYHOW KapTMHE MHUpa, O BKIJIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(¢GU3MKOB B pa3BUTHE HAyKH, OOBICHEHUE NPOIIECCOB OKPYKAIOIIEr0 MHpa, pPa3BUTHE

TEXHUKH U TEXHOJIOTHH

3HaHUs O BUJAX MaTepHuH (BELECTBO U IOJIE), O ABMKEHHH KaK Croco0e CyIeCTBOBAHHUS
Marepu, 00 AaTOMHO-MOJEKYJISPHOW TEOpPHUH CTPOEHHUS BeEIIecTBAa, O (U3HUECKOI
CYUIHOCTH SIBJICHUH TPUPOAbl (MEXaHUYECKHX, TEIUIOBBIX, DSJIEKTPOMAarHUTHBIX H
KBaHTOBBIX); YMEHHE pa3inyaTh SBJICHUS IO OMUCAHHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3UYECKOE SBJICHHE; YMEHUE PACIIO3HaBaTh
MPOSIBIICHUE HU3YUYEHHBIX (U3NYECKUX SIBICHUM B OKPYXKAIOIIEM MHUpPE, BBIICNAS HX

CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

BJ'Ia,Z[eHI/Ie OCHOBaMH ITOHSTHUHHOTO amnmnapara U CHMBOJIMYECKOI'O A3BIKA (1)I/I3I/IKI/I u
HCIIO0JIb30BaHUEC UX IAJI pEIICHUA y‘lC6HBIX 3a1a4; YMCHHUC XapaKTECpHU30BaTh CBOMCTBaA TCI,
(1)I/I3I/ILI€CKI/I6 SABJICHHUA W IPOLECCCHI, HCIIOJIb3Yys (bYHI[aMeHTaJ'IBHI)IC U OMIIUPUYCCKUC

3aKOHBI

YMeHue OINMChIBaTh HN3YUYCHHBLIC CBOMCTBAa Tel H (bHSH‘ICCKPIC SIBJICHU A, MUCIIOJIb3yd

(1)I/ISI/I‘IGCKI/IG BCIINYHNHBI

Brnanenue ocHOBaMM METOJIOB HAy4HOI'O IO3HAHUS C YY€TOM COOIIOEHUs IpaBUil
0e30macHOro Tpyza: HabIoAeHUue PU3MUECKUX SBICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY M3 JaHHOTO Habopa
00OpyZIOBaHUS MO HMHCTPYKIHMH, OMHUCHIBATh XOJI OMbITA M 3alUChIBATh €r0 Pe3yNIbTaThl,
(GbopMynHupoBaTh BBIBOJBI;

IPOBEACHUE TPSAMBIX M KOCBEHHBIX M3MEpeHMH (U3MYECKMX BEJIWYMH: YMEHHE
IUTAHUPOBATh U3MEPEHUs], CAaMOCTOSITEIbHO COOMpATh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY 110
WHCTPYKIIMH, BBIYUCIATh 3HAYCHNUE BEIMYMHBI U aHAJIU3UPOBATH MOJyYCHHBIE PE3YyIbTaThl

C Y4€TOM 33JJaHHOW MOTPELIHOCTH PE3YIbTATOB U3MEPEHUI;




MMPOBCACHUC HCCJIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ; CaMOCTOATCIIbBHO C06I/IpaTB
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY W  MPOBOAWUTL HUCCICAOBAHUC [0 HMHCTPYKIHH,
NpCACTaBJIAThL IIOJYYCHHBIC 3aBUCHUMOCTU (1)I/I3I/I‘~I€CKI/IX BCIMYHMH B BHJIAC Ta6J'II/II_[ u

Fpa(bI/IKOB, YUYUTBIBATH NOTPCUIHOCTHU, ACJIATh BBIBOABI 11O PE3YyJIibTaTaM UCCICAOBAHUA

[lonumaHue xapakTepHBIX CBOMCTB (U3MUECKUX MoJened (MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPJIOE TEJIO, MOJIEIM CTPOCHUS Ta30B, JXHUAKOCTEH U TBEPIBIX Te,
IJIaHEeTapHasi MOJIEb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOTO si/ipa) U YMEHUE MPUMEHSITh UX

1151 00BsICHEHUS! (PU3HMUECKUX TPOIIECCOB

YMeHne oOBACHITH (PU3NUYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa, B YaCTHOCTH, BBISBIATh MPUYHMHHO-
CJICICTBEHHBIE CBSI3M M CTPOUTh OOBSICHEHHE C OINOPOM Ha W3yYEeHHBIE CBONCTBA

(u3nuecKux sBJICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH

YMmenue pemiate pacuérHble 3afauu (Ha 6a3ze 2 — 3 ypaBHEHMIl), UCHOJb3ysd 3aKOHBI U
(dbopMynbl, cBs3bIBalOIIMe (PU3MUECKHE BEIUMYMHBI, B YAaCTHOCTH, 3alMChIBATh KpaTKoe
YCIIOBHE 3aJjaud, BBIABIATH HEAOCTAIOIIME JaHHbIE, BbIOMpaTh 3aKOHBI M (OPMYIIBI,
He0OXoIuMBbIe JUIsl €€ pelleHus], UCTI0JIb30BaTh CIIPABOYHbIE JAHHbBIE, IPOBOIUTH PACUETHI U
OIICHUBATh PEATMCTUYHOCTh IOJYyYEHHOTO 3HAueHUs (PU3NYECKON BEIMYMHBI; YMEHUE

OTIPEIENIATh Pa3MEPHOCTh (PU3NUECKON BETMUMHBL, IOJYIEHHOM MPH PEIICHUH 3aa4u

YMeHue XapakTepu3oBaTh MPUHLUIBI ACHCTBHUS TEXHUYECKHUX YCTPOMCTB, B TOM YHCIE
OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJOTUYECKUX MPOIECCOB MO0 MX OMHCAHMIO,
UCIOJIb3YSl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBICHUH U HEOOXOoIuMble (QU3UUYECKHE

3aKOHOMCPHOCTH

10

YMeHue HUCHOJb30BaTh 3HAHHUS O (PU3UYECKHX SBJICHUSAX B IMOBCCJIHEBHOM KU3HU JUIS
obecrieueHnst 0€30MACHOCTH TPH OOpaIleHUH C OBITOBBIMH MPUOOPAMU M TEXHUYCCKUMH
YCTPOMCTBAMHM, COXPAHEHHUS 3JI0POBbS M COOTIOACHHUS HOPM SKOJIOTMYECKOTO IMOBEJICHUS B
OKpYXXaroIlel cpeje; MOHMMaHWEe HEOOXOJAMMOCTH INMPHUMEHECHHS JOCTHKCHUH (DH3UKH H

TEXHOJOTHH I pairuoOHAJILHOI'O IIPUPOA0II0JIB30BaAHUA

11

OnpIT Moucka, IpeodpazoBaHus U NPeACTaBICHUS HHPOPMAIIMKA PUINIECKOTO COACPKAHUS
C UCMOJBb30BaHUEM HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI; YMEHUE OI[CHUBATh
JOCTOBEPHOCTh  MMOJIyYeHHOW uHPOpMAlMu HAa OCHOBE HMEIOIIMXCS 3HAHUW W
JIOTIOJTHUTEIBHBIX HCTOYHUKOB; YMEHHE UCIOIb30BATh IPU BBINOJIHEHUH Y4eOHBIX 33 1aHUN
Hay4YHO-TIONYJISIPHYIO JIUTEpaTypy (U3NYECKOTO COJEp)KaHMs, CIpPaBOYHbIE MaTepHabl,
pecypchl cetu MHTepHeT; BiajgeHHe 0a30BBIMU HaBBIKAMHU INpeoOpa3oBaHusl HHGOpMaIUU
U3 OJIHOM 3HAKOBOM CHUCTEMBI B JIpYTyI0; YMEHHE cO3/7aBaTh COOCTBEHHbIE MUChbMEHHBIE U

YCTHBIC COO6H_ICHI/I${ Ha OCHOBC I/IH(bOpMaI_II/II/I M3 HCCKOJIBKUX NCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon | IIpoBepsiemblii 3J1eMEeHT COAepPKAHUS

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe JBUKeHue. MarepuanpHas Touka. Cucrema otcu€ra. OTHOCUTENBHOCTD

JABMOKCHUA

PaBHOMepHOE M HepaBHOMEpHOE ABMKeHue. CpenHss ckopocTb. Popmyna Uisl BBIYMCIIECHUS

1.2 | cpenneii ckopoctu: V = S/t

PaBHOMEpHOE MpsIMONTMHEITHOE TBUKEHNE. 3aBUCUMOCTh KOOPIMHATHI T€JIa OT BPEMEHH B CIydae

PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKEHHS:

13 1 xt)y=x,+vf1
I'paduky 3aBHCUMOCTH OT BPEMEHH UTS TIPOCKIMU CKOPOCTH, MPOEKIIUH TepEMENIeHHs], ITyTH,

KOOPAWHATHI ITPU PaBHOMCPHOM HpHMOHHHeﬁHOM JABUXXCHUHN

3aBHCHMOCTH KOOpAWHATBI TEJIa OT BPEMCHH B CJIyda€ PAaBHOYCKOPEHHOI'O pr[MOJ'IPIHCfIHOFO

JABUMKCHUA:

[ Ry

Slf)=vp, =+ ay =

@opmynbl UIsI TPOEKIHMH TEPEMEIIEeHUs, MPOEKIUU CKOPOCTH W MPOEKIHHU YCKOPEHUs IpHU

PaBHOYCKOPEHHOM IPSIMOJTMHEHHOM JIBUYKEHUH:

1.4 £2
s, =yyt+a,-—.
U_\'(r) =Up, T, 1,
a. (r)=caonst,
UI.TL - UIIL ZEHISI
I'padpuku 3aBHCUMOCTH OT BPEMEHU Ul MPOEKLHU YCKOPEHUS, MPOEKLUU CKOPOCTH, IPOEKIUH
IepEMELLEHUs, KOOPAUHATEI IIPY PABHOYCKOPEHHOM NPSAMOJIMHENHOM JIBHKEHUU
CBoOognoe mageHue. PopMysbl, ONKMCHIBAIOLIME CBOOOJHOE MaJEHHE Tella 10 BEPTHKAIH
15 (IBM>KEHME Tella BHU3 WM BBEPX OTHOCHUTENILHO MOBEpXHOCTH 3emiH). I'paduku 3aBHCUMOCTH

OT BPEMCHHU I MPOCKIHUU YCKOPCHH:A, IMPOCKIUHU CKOPOCTHU W KOOPAHWHATHI IMPU CBO60,I[HOM

MaACHUU TEJIa 10 BEPTHUKAIN

CKOpOCTL PaBHOMCPHOT'O ABWXXCHUSA TCJIA [0 OKPYKHOCTHU. HanpaBneHI/Ie CKOpPOCTH.
q)OpMYJ'Ia JUIsL BBIYACIICHUA CKOPOCTHU YC€PE3 paAnyC OKPYKHOCTHU U IICPUO O6paH_IeHI/I$IZ
16 _2mRr

T

]_IeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHUC. HaHpaBHCHI/IC HOECHTPOCTPEMUTECIILHOTO YCKOPCHUA.




CDOpMy.]Ia JJIA BBIYUCIICHUSA YCKOPCHUA:

dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:

Vo= ?

Macca. ITnotHOCTB BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas pusnueckas BenuyuHa. CloKeHue Cui
1.9 SABnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS TEJIa M BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 F. p S _FI.—Z~2
TpeHue mNokosi M TpeHHE CKOJIbXEeHHs. Dopmysia Uil BBIYMCICHHS MOJYJS CHIbl TPEHUS
CKOJIbYKEHUS:
1.12 F_=n-N
p=—H
Hedopmarnus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH ynpyroi aedopmanuu (3akoH
I'yka):
1.13 F=k-Al
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
1.14

m, -m,
F=g. .1 _2

R:




Cuna TsxecTu. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna JuIst BBIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTy 3emun: F = mg.
JiBmxenue ninanet Bokpyr CosHua. IlepBas kocmuueckas ckopocts. HeBecomocts n

Heperpy3Ku

1.15

Nmrrynbse Tena — BeKTopHast GU3HUYecKas BEIHYMHA.
=mo

Nmnynec cuctemsl Ten. U3MeHenne umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=nyly +m, U, =const

PeakTuBHOE NBIMKEHNUE

1.17

Mexannueckas pabora. @opmyia JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fscosc

Mexannyeckass MOI{HOCTb:

nv=24
I

1.18

Kunerndeckas u moTeHIIMAIbLHAS OHEPIH. CDopMyna JJIs1 BBIYUCIICHHUA KHHETHYECKOMN OHECPruun:

IJEJE
B

TeopeMa 0 KHHETHYCCKOM OHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHI_[I/IaJII)Hoﬁ OHEPIruu TCla,

IIOAHATOI'O

Hag 3eMiéit:

E,=mgh

1.19

Mexannueckas OHCPIuA:
E=E.+E,

3aKkoH COXpaHCHUA MEXaHHYeCKOH OHCPIUn. d)opMyna U 3aKOHA COXpaHCHUA MEXaHHYeCKOM
OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHHYeCKOH SHEPruu 1npu HAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuiel: M - Fl.

YcaoBue paBHOBECHSA pblyara:

M +M, +..=0




[MonsuxubIi 1 HenoABXKHBIN O050ku. KITJI mpocThix MexaHU3MOB,

n= Anonesuas

A—aarpaqe:ﬂm A

1.21

[laBiienue TBEpIOTO TEIA.

@opmyiia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:

_F

JlaBnenue raza. AtMochepHOe TaBJIcHHE.
FI/II[pOCTaTI/I‘-IGCKOG AaBJICHUEC BHYTPHU KUJIKOCTH.

@opmyita Ui BBIYMCICHHS 1aBJICHUS BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnnuecknii npece

1.23

3akoH Apxumena. @opmyna JUisl ONPEAEICHUS BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOLIEH Ha TEIO,

MOTPYKEHHOE B KUAKOCTh WIIH Ta3:
F Apm. = ng

VYcnosue nnaBanud Tena. [1maBanue CyA0B M BO3QYyXOIlJIAaBAHUC

1.24

Mexanuveckue KosieOaHWsA. AMIUIMTYAa, TEPHOJ H dYacToTa KojeOanwii. dopmyna,

CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:

1.25

Marematuueckuii ¥ TNPYKUHHBIM MasTHUKU. [IpeBpalieHue »HEpruM MpH KoJiedaTeaIbHOM

JBHKXCHUN

1.26

3aTYXaIOH_[I/Ie KoJIe0aHusL. BBIHY)K,I[GHHBIG kosebanus. Pe3onanc

1.27

MexaHuueckrue BOJIHBI. HpOI[OJ'IBHBIe U IIOIICPCUHBLIC BOJIHBI. ZL]'II/IHa BOJIHBI W CKOPOCTH

PacipoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3BYK. rpOMKOCTB U BBICOTA 3BYKa. OTpa)KCHI/Ie 3By1(0BOfI BOJIHBI Ha T'paHULC IBYX CpPCH.

Wudpa3Byk u ynbTpa3Byk

1.29

Ipakmuueckue pabomol

N3mepenne cpeaHed IUIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; MKECTKOCTU IIPY)KUHBI;
Kod(pUIIMEeHTa TPEHUS CKOJIBKEHUS; paOOThI CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEJHENH CKOPOCTH
JIBIDKEHUS OpycKa 10 HAaKJIOHHOW IJIOCKOCTH; YCKOPEHUs OpycKa MpH JBMKEHUH 10 HAaKJIOHHOU

IIOCKOCTH; YaCTOTBHI U IICpUOJa KOJIeOAHMH MaTeMaTH4YeCKOTO MassTHUKA, YaCTOTbI U IEpHUOOaA




KoJIe0aHUH TPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phlvyar; paboThl CHIIBI
YIIPYTOCTH TNPH MOABEME TPy3a C MOMOUIBIO HEMOJIBM)KHOTO OJI0Ka; pabOThl CHIIBI YIPYrOoCTH
IIpU MOIBEME TPY3a C IIOMOUIBIO MOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YacTW Tena U OT
IUIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAJKHBAIOLIEH CHIJIBI OT MAacChl TeJa; CHJIbI TPEHUs
CKOJIBKEHUSI OT CHJIbI HOPMAaJbHOI'O JABJIEHUS U OT poJa IMOBEPXHOCTU; CHUJIbl YIPYIOCTH,
BO3HUKAIOMIEH B NPYXKUHE, OT CTENEHU AeQOpMaluil NPYKUHBI; YCKOpEHHsI Opycka OT yria
HaKJIOHA HaIpaBJISIONIEH; epruoaa (4acTOThl) KOJeOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH;
nepuoja KojeOaHWil TPYKHHHOTO MAasSTHHKA OT MAacChl Ipy3a M IKECTKOCTH TPYKHUHBI;
HCCIIEIOBAaHUE HE3aBUCUMOCTU IepHoJa KoJIeOaHWH HUTSHOTO MasiTHHUKAa OT MAacchl Ipys3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

Qusuueckue sa61eHUss 8 npupoode. MPUMEPHI JBHKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B KUBOU U

HEXKUBOM mnpupoae, }ICI\/'ICTBI/IG CUJIBI TPCHHA B IMPUPOJAC U TCXHUKE, NPHUIIMBBI W OTJIUBEIL,

1.30 | nmBwxenwne miaHeT COMTHEYHOUN CHCTEMBI, peaKTHUBHOE JIBIDKEHUE JKUBBIX OPTaHU3MOB, PhIYard B
TeJe 4elIOoBEKa, BIIMSHHUE aTMOCPEPHOTO JaBJICHUS HA KMBOW OpraHW3M, IUTABaHHE PBIO,
BOCITPHSITHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICCHHUE, CCCMUYECKUE BOJIHBI, ITyHAMH, X0
Texnuueckue ycmpouicmea: CHOUAOMETP, IATUYUKU TIOJIOKEHHS, PACCTOSIHUS W yCKOPEHUS,
JMHAMOMETp, TIOIIUITHUKH, PAKEThl, PbIYar, MOIBMKHBIA M HETIOABIKHBIN OJIOKH, HAKIIOHHAS

1.31 | mIOCKOCTB, MPOCTHIE MEXaHU3MBI B OBITY, COOOINAIOIINECS COCY/IbI, YCTPONCTBO BOJOMPOBOJIA,
THJIPABIUYECKUN TIpecc, MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeETp,
9XOJIOT, UCTIOJIB30BaHUE YIbTPA3ByKa B OBITY U TEXHHKE

2 TEITJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOKEHHSI MOJICKYJIIPHO-KMHETHYECKOW TEOPUH CTPOSHHs BermecTBa. Mouenn

2.1 | TtBEpHOrO, )KMIKOTO W Ta3000pa3HOrO COCTOSHHU BemiecTBa. Kpucraminueckue U amopgHbIe
Tena

25 JlBmkenue dvactul BemiectBa. CBs3b  CKOPOCTH JIBIDKCHHS YacCTHII C TEMIIEpaTypOM.

' Bbpoynosckoe nmwxkenue, muddy3us

2.3 | CwmauuBaHUWE U KaNWUSIPHBIC SIBICHUS

2.4 | TemnnoBoe pacIIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBecHE

2.6 | Buyrpennss sHeprus. PaboTa u Temmonepenadya kak ciocoObl K3MEHEHHUS! BHYTPEHHEN dYHEPTUu

2.7 | Bunsl Temnonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3TYyICHHE
Harpeanue u oxnaxaenue ten. KoanuecTBo TemIoThl. Y aenbHas TEIIOEMKOCTb:

2.8 O=cm(t,—t,)

2.9 | 3akoH coxpaHEHHS DHEPTHHU B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OanaHca:




O+0,+..=0

Hcnapenne u xonpeHcauus. V3MeHeHuME BHYTPEHHEHW SHEPrHMM B IIPOLIECCE HMCHAPEHUS H

2.10 | xoupgencaruu. Kunenue sxuakoctu. Y aenpHas TeioTa napooopasosanus: L = Q/m
2.11 | BrnaxHOCTb BO3ayXa
[InaBnenne wu kKpucramumzauus. V3MeHeHHEe BHYTPEHHENW SHEpPruuM IpH IUIABJICHUU U
KpUCTAJIIIM3aluu. Y IeNbHasl TEIJI0Ta MIaBJIeHUS:
2.12 5 0
m
213 BHyTpeHHSIsS SHEprus CropaHusi TOIUIMBA. Y IelibHas TeIJI0Ta CropaHus Tomuea: g = Q/m
2.14 | Tpuanumns! padoTsl TetwioBbix asurateneii. KI1/1 rerutoBoro apurarens
IIpakxmuueckue pabomoi
N3mepenue ynenbHONW TEIUVIOEMKOCTH METAJUIMYECKOTO IIMJIMHJPA; KOJUYECTBAa TEIJIOTHI,
MOJTYYCHHOTO BOJIOM KOMHATHOUW TeMmeparypbl (UKCHPOBAHHOW MAacChl, B KOTOPYIO OMYIIEH
2.15 | HarpeTblil WIMHAP; KOJUYECTBA TEIJIOThI, OTIAAHHOI'O HArPEThIM LIWJINHAPOM, OCJIE OIYCKaHUs
€ro B BOJy KOMHATHOM TEMIIEPATyphl; OTHOCUTEIBHON BIAXXHOCTU BO31yXa; YIECIBHON TEILIOTHI
IaBieHus nbaa. MecnenoBanue M3MEHEHHsS TEMIIEpaTypbl BOABI IIPH PAa3IMYHBIX YCIOBUSAX;
SIBJICHUSI TEIUNI00OMEHA IPU CMELIMBAHUU XOJIOJTHOM M ropsiuel BOJIbl; Ipoliecca UCIapeHus
Qusuueckue A61eHUs 6 Npupode: TOBEPXHOCTHOE HATSHDKEHUE M KalWJUIAPHBIE SIBICHUS B
2.16 | mpupoje, KpucTaulbl B mpupoje, usnydenue CojHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;
o0Opa3oBaHue poChl, TyMaHa, MHEs, CHEra
Texnuueckue ycmpoucmea: KalWJUIAPBL, IPUMEPHl HCIOJIB30BAHUA KPUCTAIUIOB, YKUIKOCTHBIN
2.17 | TepMoMeTp, JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUIEHUS JIOMOB, THUIPOMETpBI,
IICUXPOMETP, apoBas TypOMHA, ABUraTellb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAI'HUTHBIE SABJIEHUSA
3.1 | DOmnexkrpuszauus tein. J[Ba BUaa 3JIEKTPUUECKHUX 3apsI0B
3.2 | BsaumoneiicTBue 3apskeHHbIX Tell. 3akoH Kyrnona
3.3 | 3aKkoH coXpaHEHHs JIEKTPHUUECKOTro 3apsaa
34 Onexrpuueckoe mnosie. Hampspk€HHOCTH anekTpuyeckoro mnois. IIpuHnun cymepno3unuun
' AJIEKTPUUYECKHX MOJIeH (Ha KaueCTBEHHOM YpPOBHE)
35 Hocutenu anexkrpudeckux 3apsaoB. JefcTBUE IEKTPUUECKOTO MO Ha SJIEKTPUUECKUE 3apAbl.
' IIpoBOIHUKY U TUAIIEKTPUKU
3.6 ITocTosAHHBIM 2nekTpuyeckuil TOK. [leiicTBus anekTpuueckoro Toka. Cuna roka. Hanpsbkenue.




I =qg/t,U=A/q

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 | R=pllS
38 3akon Oma juis yuactka snektpudeckoit nermu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COETUMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;:1=1+1I; Rzﬂ.
2 2 -
CwMmerranabie COSTMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
311 o=I"-R-t
3.12 | OmnpiT Opcrena. MarHuTHOE 1MOJI€ MPSMOTO MPOBOJIHUKA C TOKOM. JIMNHMM MarHUTHON MHIYKITMH
3.13 | MaruuTHoe 10JIe HOCTOSIHHOTO MarHuTa. B3aumogelicTBUe TOCTOSHHBIX MATHUTOB
3.14 | ]lelicTBME MarHUTHOTO ITOJIS HA TIPOBOTHUK C TOKOM
3.15 | Onwitel Dapanes. SABneHue amekTpoMarauTHOW nHAYyKIuK. [IpaBuio Jlenma
Ilpakmuueckue pabomol
N3mepeHue 3IeKTPUYECKOTO COMPOTHUBICHUS PE3UCTOPA; MOIIHOCTH AJICKTPHYECKOTO TOKA;
paboOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, BOSHHKAIOIIETO B IIPOBOHUKE (PE3UCTOPHI, JIAMIIOUKA),
3.16 | oT HampsKEeHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COTIPOTHBIICHUS OT JUIMHBI IPOBOTHUKA,
IIJIOIIA/IM €r0 MOMEPEYHOT0 CEYEHUS U YAEIbHOTO COMPOTUBIIECHUS.
[IpoBepka mpaBuna AJjig 3JIEKTPUUYECKOTO HAIPSHKEHUS MPU TOCIEIOBATENIbHOM COEIMHEHUH
MPOBOJHUKOB; MPaBWIA JJs CHJIbI AJIEKTPUYECKOTO TOKa MPU MNapajuIeIbHOM COEIMHEHHUU
MIPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qu3zuueckue asieHUs 8 npupoode: dEKTPUUECKUE SBICHUS B aTMOc]epe, IMEKTPUIECTBO KUBBIX
3.17 | opraHu3MOB, MarHUTHOE ToJIe 3eMid, Apei( MOOCOB, POJIb MATHUTHOTO TOJISI IS )KM3HU Ha

3eMJ'Ie, MOJIAPHOC CUSAHUC




Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMmIlepMETp, BOJBTMETP, PpeOCTaT, CUYETUUK

ANIEKTPUYECKON SHEPIHH, HIIEKTPOOCBETHTEIbHbIE MPUOOPHI, HArPEBATEIbHBIE 3JIEKTPOIPHOOPHI

318 (mIpuMepsl), FIMEKTPUUYCCKUE MIPEAOXPAHUTEINHN, STCKTPOMATHHUT, dJIEKTPOIBUTATEIh TIOCTOSITHHOTO
TOKa, TeHEPATOp MOCTOSTHHOTO TOKa

3.19 | DaektpomarHuTHbIC BOJHBL [1IKana 3eKTpOMarHUTHBIX BOJH

3.20 | JlydeBast MmoJienb cBeta. [IpssMoIMHEHOE pacipoCTpaHEeHUE CBETA

3.21 | 3axoH orpaxkeHus cBeta. [Imockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH MPETIOMIICHHS CBETA

3.23 | Jlucmiepcus cBeTa

3.24 | Jlunza. Xon nydeii B auH3e. DoKycHOE paccTostHue JIMH3bI. OnTryeckas cuna aua3el: D = 1/F

3.25 | TI'ma3 kak ontudeckas cucreMa. OnTHIecKue mpruoopsI
Ipaxmuyeckue pabomoi
N3mepenune onTudeckoi Cuiibl cobuparomield JuH3bI; (OKYCHOTO pPAacCTOSIHHS coOuparomein
TUH3BL (IO CBOWCTBY pPaBEHCTBA pa3MEpOB IMpeaMeTra W H300pakeHUs, KOTJa MpeaMeT

3.26 | pacronoxeH B TBOHHOM (hokyce), TOKa3aTelIst MPETIOMIICHUS CTEKIIA.
UccnenoBanue cBOWCTBA HW300paKEHHS, MOJYYCHHOTO C TOMOIIBIO COOMpArOIIEH JIUH3HI;
n3MeHeHHsI (DOKYCHOTO PAaCCTOSIHUS JIBYX CIIO’KEHHBIX JIMH3;, 3aBUCHMOCTH YIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJICHUS] Ha TPAHMIIEC «BO3IYX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3aTmennss ConHna u JIyHbI, 1[BeTa TEJ, ONTHYECKUE SBICHUS B

' atMocdepe (1BeT HebOa, pedpakiius, paayra, MUPaK)
3.28 | Texnuueckue ycmpoticmea: 09Kd, IEPUCKOT, GoToanmapar, ONTHIECKHE CBETOBOIbI
4 KBAHTOBGIE SBJIEHUA

4.1 | PamumoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-u3iydeHus. Peakuuu anbda-u 6eta-pacmana

4.2 | Omnsitel Pesepdopna mo paccesnuto anbha-vactui. [LnanerapHas Moienb atoMma

4.3 CoctaB aroMHOTrO0 sifjpa. M3oTomnsl

4.4 | Tlepuon moiypacraja aTOMHBIX siiep

45 | SlnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 6 Npupooe. ECTECTBEHHBIM PATHMOAKTUBHBIA (DOH, KOCMHUYECKHE JIyuH,

4.6 | pagMOaKTUBHOE HM3JIy4CHHE TPUPOIHBIX MHHEPAJIOB, JCHCTBHE PAJHMOAKTHBHBIX H3JIYUYCHHH Ha
OpraHu3M 4YeJoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, WHIUBHIYalIbHBINH J03MMETp, Kamepa BuibcoHa,

AACPHAAd SHCPreTUuKa




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Odusnka: 7-i knacc: 0a30BbI YpOBEHB: YUeOHUK; 3-¢ uznanue, nepepadorantoe [lepoimkun .M.,
NBanoB A.W. Akunonepsnoe obuiectso «M3narensctBo «lIpocsemienne»
» Odusuka: 8-i kimacc: 6a30BbIM yPOBEHB: yIeOHUK; 3-¢ u3nanue, nepepadoranHoe [lepeimkun .M.,
NBanos A.U. Akimmonepnoe o6mectBo «M3narensctBo «IIpocBemienue
» ®dusuka: 9-i knacc: 6a30BbIM yPOBEHB: yUeOHUK; 3-¢ u3nanue, nepepadoranHoe [lepeimkun .M.,

I'yrauk E.M., BanoB A.1. u np. AkunonepHoe o6mectBo «M3narenbero «lIpocsemienner

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1. ®unonosny Huna BrnagumupoBHa.
Metonuueckoe nocobue k yueOHuky «dusuka. 7 kinacce» apropa A.B. [lepbimkuna
2. ®unonouy Huna BragumupoBHa.
Metoaundeckoe nmocoodue k yueonnky «dusuka. 8 kmacce» apropa A.B. [leppimkuna

3.Meroaudeckoe nocobue k yueOHuky «®dusuka. 9 kmacce» apropoB [lepeimkuna A.B., I'ythuk E.M.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.http://experiment.edu.ru
2.http://school-collection.edu.ru
3.http://fcior.edu.ru
4.http://www.fizika.ru
5.http://college.ru/fizika/
6.http://kvant.mccme.ru/
7.http://class-fizika.narod.ru/index.htm

8.http://physics.nad.ru/physics.htm.



